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Student competence in English is fundamental to national development and the 
achievement of sustainability in Thailand. Thai educational institutions are concerned 
with current literacy levels and have attempted to increase student literacy, especially in 
English. One of the primary causes of this situation is a lack of proficiency in teachers of 
English. 
This research study investigated the possible reasons why Thai pre-service English 
teachers may not be adequately prepared to teach English grammar. In particular, the 
study proposed that Thai pre-service English teachers, who have studied English grammar 
implicitly through communication in their previous studies, could benefit from being 
assessed by a contextualized diagnostic assessment. The aim of the study was to develop 
a computer-based contextualized diagnostic English grammar assessment for Thai pre-
service teachers enrolled in the English programme at the Education Faculty of Northern 
University, Thailand. To achieve this aim, numerous theories were analysed to assess the 
feasibility of this aim. Rea-Dickins’ five factors of grammar testing was used as a 
framework for the development of the diagnostic assessment tool. 
The diagnostic English grammar assessment was developed in a contextualized form. 
Each test section was integrated within a communicative context in the form of a dialogue 
using a particular grammatical structure so that all test-takers were to solve grammar 
problems interactively using dialogues that pose grammar problems as the task content. 
The contextualized form of the diagnostic test in this study was designed to fit one major 
theme: the lives of pre-service teachers, and was divided into seven situations and 105 
test items. All of these situations formed a connected story that was integrated within 
seven grammar sections. In this study, the English grammar competence of pre-service 
teachers was identified by matching each wrong answer that a test-taker selected with a 
code representing the individual grammar content. The content of the English Grammar 
Curriculum for pre-service teachers enrolled in the English programme of the Education 
Faculty at Northern University, Thailand, was analysed to determine the scope of the test. 
Multiple steps were involved in constructing the diagnostic English grammar assessment 
in this thesis, including test content analysis, creation of the test context, matching the 
xii 
grammar content area codes and the zero scores for each test item of an individual test-
taker, two pilot tests and analysis of the validity and reliability of the test. 
The study aimed to investigate if pre-service English teachers were adequately prepared 
for the task of explicit grammar teaching prior to entering Thai schools. This study 
focused on the target population of the 90 fourth-year pre-service English teachers 
studying in the English programme at the Faculty of Education, Northern University, 
Thailand. The study involved the development of a diagnostic English grammar 
assessment employing a computer programme that can be used to reliably evaluate 
English grammar competence of pre-service English teachers. The computer marked the 
test items automatically and provided class scores and individual profiles for pre-service 
teachers that indicated the respondent students’ strengths and weaknesses in English 
grammar. 
The test results provided class scores and individual profiles for pre-service teachers that 
indicated the respondent students’ strengths and weaknesses in English grammar. 
Importantly, the findings revealed that only eight out of 87 pre-service teachers from the 
school of Education in Northern University met the necessary criteria to be able to teach 
grammar, with the highest scores achieved by the pre-service teachers at 77 (73%) and 
the lowest scores at 27(25 %). 
A computer-based contextualized diagnostic English grammar assessment tool, such as 
the one presented in this study, could function as a quality control (QC) for pre-service 
teachers. On examination, if a particular student’s grammar competence does not meet 
the standard, remedial courses may be provided so that they can be better equipped to 
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Chapter 1: Introduction 
1.1 Background 
The history of English teaching in Thailand can be traced back to the reign of King Rama 
III from 1824 to 1851 A.D. (Wongsothorn, Hiranburana & Chinnawongs, 2002; Baker & 
Phongpaichit, 2005), during a period where Thailand had to prevent the country from 
being under colonial rule (Prescott, 2007).  It was important for the Thai education system 
to be reformed and to include English in Thai classrooms so that effective communication 
with westerners could be made (Wongsothorn, Hiranburana & Chinnawongs, 2002).  
Various language approaches have been adopted to teach English across many Asian 
countries including Thailand, specifically two main language approaches have been 
implemented consecutively in English teaching history of Thailand. Firstly, is the 
grammar translation method and secondly is the communicative language teaching or 
CLT (Teng & Sinwongsawat, 2015). Both the grammar translation method and the 
communicative language teaching have strengths and weaknesses in relation to English 
teaching in Thai classrooms, which will be discussed in the following section. 
Weaver (1996) reminds us that grammar is fundamental to all language learning. If 
learners do not have grammar knowledge, they are unable to form sentences and 
communicate effectively (Wang, 2010; Mart, 2013). Sa-ngiamwibool (2005) argues that 
the grammar translation method results in learners trying to memorize grammar rules and 
structures without being able to communicate in real life. Importantly, students can be 
frustrated when memorizing numerous grammar rules and vocabulary, which they may 
never use (Qing-xue & Jin-fang, 2007). While in the grammar translation method, 
learners usually translate sentences from their mother language into English, resulting in 
learners who are generally not liberated from the dominance of their first language (Qing-
xue & Jin-fang, 2007). 
Research suggests that the grammar translation method seems to have many shortcomings 
in relation to the teaching of English in Thai classrooms, particularly the communicative 
competence of Thai learners. This problem has resulted in the Thai Education Ministry 
shifting the language teaching approach in the national syllabus from the grammar 
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translation method to the communicative language teaching approach, with an 
expectation of increasing the number of Thai citizens speaking English fluently 
(Kanoksilapatham, 2007).  
The ministry believed that the important role of the communicative language teaching 
approach for Thai learners was to compensate for the weaknesses of the grammar 
translation method. Communicative language teaching provides authentic social 
situations in the form of classroom activities such as content-based, task-based and 
problem-based providing Thai learners with greater opportunities to communicate in 
English (Wiriyachitra, 2004). However, according to Tayjasanant & Barnard (2010) and 
Teng & Sinwongsuwat (2015) the CLT perception of monitoring the social situations in 
the form of classroom activities, to increase learners’ opportunity of English 
communication can at times be impractical in Thai classrooms. Biyaem (1997) highlights 
the problem of classroom management in Thai classrooms, as it is difficult to manage the 
communicative activities when there are large class sizes, with up to 45-60 students in 
each class. Moreover, Thai learners tend to have a passive learning style and they are 
often not confident to speak English in classrooms and prefer systematic and analytic 
exercise after teachers’ instruction, resulting in a conflict between CLT and Thai students’ 
learning styles (Biyaem, 1997; Hu, 2005b). 
It appears that English teaching in Thailand is a complex problem where learners have 
been educated originally in the grammar translation method and then communicative 
language teaching method (Ting & Sinwongsuwat, 2015). Then there is an additional 
dilemma whether to teach English grammar explicitly or implicitly (Noonan, 2005; Hu, 
2005b). 
This study explores the complex nature of language testing. In particular the development 
of an appropriate test with can be contextualized for a Thai environment. Resulting from 
a recent international Language Testing Forum (2010), Harding (2014) stated that a 
number of key issues were discussed such as the distinction between construct validity 
and cognitive validity, whether all learners pass through the same developmental stages 
and whether process should be considered as important as process. Importantly, he 




Harding (2014, p.190) warns that there are “ongoing challenges for designers of tests with 
a communicative orientation both in terms of mapping out the precise nature of the 
constructs of communicative competence that underlie test performance, and in 
generating validity evidence.”  Importantly, for this study Harding (2014) suggests that 
while the communicative approach has become conventional it still has symbolic 
currency as a ‘way of describing language which is authentic and interactive’ (p. 196).  
This study acknowledges the important role of pre-service English teachers toward the 
development of Thai learners’ English grammar. The quality of the teachers’ English 
competence should be monitored in the initial stages or at the pre-service level, to be 
confident that they are able to teach English grammar competently to Thai learners. 
1.2 Purpose of the study 
The main purpose of this study is to investigate the possible concerns of English grammar 
competencies for Thai pre-service teachers and develop a computer based contextualized 
diagnostic English grammar assessment which will determine their English grammar 
competence prior to beginning their practicum in schools. The assessment will serve the 
purpose of assessing overall grammatical competence in English. A proposal will then be 
developed for pre-service English teachers who have not demonstrated the requisite 
English grammar (once tested) and then selected to take part in remedial courses focusing 
on grammar. 
1.3 The significance of the study 
This study will make a significant contribution to the improvement of the quality of pre-
service English teachers’ grammar competence. The results of the developed assessment 
will contribute to pre-service English teachers’ awareness of their personal competence 
in English grammar before undertaking their practicums. 
As no diagnostic assessment exists within the Thai education context, this study will 
enable educators to assess and remediate their pre-service teachers in this important area. 
The computer-based contextualized diagnostic English grammar assessment in this study 
was developed through the use of technology reliably evaluating the English grammar 
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competence of pre-service English teachers. As the test is a computer-based, marking will 
be automatic and eliminating possible human error problems. The calculation of test item 
analysis such as test difficulty value and test discriminate power are reliable. Care was 
taken to construct the test to ensure that the results of the diagnostic assessment 
administered to the target population in this study would be trustworthy. Furthermore, it 
is intended the tests will be useful for assessing English language proficiency in other 
tertiary departments. 
In addition, this computer-based contextualized diagnostic English grammar assessment 
could be modified in the future as an online diagnostic test which may be of interest to 
many across the university sector. 
Importantly, the results of this study may help educators to rethink current language 
teaching practice in classrooms in Thailand, including identifying broader implications 
for theory and practice of the teaching of English as a foreign language. 
Uniquely, the proposed computer- based contextualized diagnostic English grammar 
assessment may be the first test that has been constructed on a computer platform for Thai 
pre-service English teachers in a contextualized form in which grammar structures and 
communicative competence will be integrated. 
1.4 Research questions 
The main research questions which will inform this study are: 
How can a diagnostic English grammar assessment be developed to assess 
English grammar competence of pre-service teachers training to teach English in 
primary school in Thailand? 
What is the required English grammar content for Thai pre-service teachers to 
teach effectively in primary schools prior to commencing their practicums? 
Sub questions: 
(a) How can a computer based diagnostic English grammar assessment be designed 
to gather evidence about the areas of difficulties that Thai pre-service teachers 
face? 
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(b) How can a computer based diagnostic English grammar assessment be designed 
which includes grammar structures in a contextualized form by integrating 
communicative competence?  
(c) What processes can be identified to construct a computer-based contextualized 
diagnostic English grammar assessment? 
1.5 Overall research approach and design 
This study uses the ‘quantitative research paradigm’, which Creswell (2005,) defines as 
a type of education research in which the researcher explains phenomena by collecting 
numeric (numbered) data from participants and statistically analyzing these numbers. The 
study will develop a computer-based contextualized diagnostic English grammar 
assessment for pre-service teachers in Thailand. The proposed language diagnostic 
assessment will identify specific areas of strengths and weaknesses in learners’ language. 
Test scores of each test taker will be collected and statistically analyzed. As a result of 
this testing remediation will be proposed to improve grammar competence. 
1.6 Organization of the thesis 
The thesis consists of five chapters. Each chapter is described as follows. 
Chapter One provides and outlines the background of the study, followed by the propose 
and significance of the study, the research questions and the overall research approach 
and design. 
Chapter Two reviews the research context in terms of English syllabus in Thailand, 
language approaches which have influenced English teaching in Thailand, language 
testing, studying grammar and a grammar testing including the concepts and theories that 
are closely aligned to the area of the study. Three theoretical models including, the five 
category framework of Littlewood (2003, 2004 and 2005); Canale’s (1983) theoretical 
framework and Rea-Dickins’ (1991) five factors that contribute to the communicative 
nature of a grammar test development have been reviewed and examined their 
applicability in regard to the present study. 
Chapter Three describes the methodology that is used to develop a computer- based 
contextualized diagnostic assessment in this study. Included in the section is a description 
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of study setting, population and sampling plan, test development or item creation and 
procedures for data collection and analysis. 
Chapter Four presents the results of the computer- based contextualized diagnostic 
English grammar assessment administered to both the sample group from 2 pilot tests and 
the target group of this study. The chapter begins with a content validity: item of 
concurrency (IOC), the item analysis: item difficulty and item discrimination power 
including the test reliability. The main findings are proposed including the results of the 
diagnostic assessment administered to the target population which includes the basic 
statistical results, that is: the overall mean scores against the overall cut scores in each 
test section, the highest and the lowest scores of the diagnostic assessment, the cumulative 
frequencies distribution of test scores of the target population, a number of test takers 
who passed and failed in each test section, and the number of test takers who passed and 
failed the test which have been diagnosed specifically into specific language abilities in 
each test section. The chapter concludes with student profiles presented which indicate 
individual student’s grammar strengths and areas of weaknesses. Possible areas for 
remediation will also be offered in this chapter. 
Chapter Five concludes the study and discusses the major findings and minor findings 
of the study followed by a review of the study research questions and sub questions and 
their fulfilment. A discussion of the implications of Rea-Dickins’ five factors of grammar 
testing, as presented in a contextualized form is presented and the policy implication is 
also discussed.   
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Chapter 2: Literature Review 
2.1 Introduction 
This study developed a computer-based diagnostic English grammar assessment to 
investigate the English grammar competence of pre-service teachers training to be 
primary teachers in Thailand. Increasingly, researchers have become interested in the 
study of grammar testing (Rea-Dickins 1991; Rafajlovicova 2003; Larson & Hendricks 
2009; Koizumi,   Sakai, Ido, Ota, Hayama, Sato & Nemoto 2011); however, the literature 
reveals little about English grammar diagnostic assessment intended for pre-service 
teachers from Thailand and other Asian countries. This chapter reviews the literature in 
this area and is divided into seven sections. The first section explores the historical 
background of major methodological approaches to language teaching specifically in 
Thai classrooms, including the English syllabus in Thailand. The second section describes 
grammatical types appropriate to the study and grammatical knowledge, including 
explicit and implicit grammar. The third section investigates concepts of language testing, 
especially diagnostic testing, and reviews previous studies related to testing. The fourth 
section explores current discussions surrounding traditional grammar tests as opposed to 
integrated grammar tests. The fifth section discusses the literacy-related competencies of 
pre-service teachers in another country, such as Australia where English is the first 
language. It concludes by identifying the relationship between this study and the previous 
literature, recognising any gaps in the literature and identifying ways that this study might 
address these gaps. The sixth section explores theories that are closely aligned with the 
methodology of this study. The statistical analysis of the test results are presented in the 
last section. 
2.2 Language Approaches That Have Influenced English Teaching in 
Thai Classrooms. 
As mentioned in Chapter 1 English language teaching has been developed in Thailand for 
more than a century, although Thai people speak English as a foreign language 
(Darasawang 2007). In Thailand, various English approaches have been adopted in 
classrooms. Each of these approaches are outlined in this section to create a context for 
the study and are further discussed in separate sections below.  
8 
2.2.1 The audiolingual approach 
As mentioned earlier, before 1960, language teaching in Thailand adopted an 
audiolingual approach incorporating the aural–oral method (Prapphal 2008)—otherwise 
known as a grammar approach (Celce-Murcia 1991). The approach was based on the 
behaviourist theory and was predominantly used in Thai classrooms. According to Celce-
Murcia (1991), the audiolingual approach assumes that language learning is a habit-
forming and memorisation-based activity. Learners should be able to memorise English 
grammar rules if they repeatedly learn these particular rules until they become a habit. 
History demonstrates that Thai students in this period learned English grammar explicitly 
(Prapphal 2008; Chang 2011). Students analysed grammatical rules sequenced from basic 
to more complex structures. They practised a variety of drills to prevent language errors 
that were assumed to be the result of interference from their first language. Teachers 
presented language to students in sentence-level patterns and were told to correct all 
students’ language errors, which were viewed as bad habits (Chang 2011). 
The audiolingual approach was seen as appropriate for students where English is spoken 
as a second or foreign language (L2) across East Asian countries, including Thailand. 
This closely aligns to behaviourist theory and the Asian classroom strategy, where 
students study English as an ‘accumulation process’ (Hu 2005b), that is step by step, 
moving from simple to more complex language. Noom-ura (2013) observes that language 
learning using an audiolingual approach seems to be more appropriate for Thai students 
as they tend to be passive learners. It appears that Thai students prefer systematic and 
analytic exercises following instructions about grammar from teachers (Nachiangmai 
2014).  
However, Chang (2011) mentions that this traditional grammar teaching method has 
disadvantages because learners will be prevented from developing communicative 
competence. Students seem to spend most of their classroom time listening to teacher’s 
explanations of grammar rules. It is warned that this could produce learners who are 
unable to speak English as the students are not actively encouraged to speak the language. 
The focus is merely on understanding the rules and writing conventions. 
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2.2.2 The cognitive code approach 
In 1957, there was a reaction against the behaviourist features of the audiolingual 
approach (Katalin 1997) heavily influenced by the work of linguists such as Chomsky 
(1959) and psycholinguists such as Miller and Buckhout (1973). Chomsky observes that 
children acquire English grammar from natural exposure and speak English before 
attending school (Chomsky 1972), arguing that children are able to acquire grammar 
because language learning is an innate cognitive capacity and language learners have a 
cognitive language acquisition device (LAD). Therefore, language learning is viewed as 
rule acquisition rather than habit formation and this perception has produced the 
‘cognitive code approach’ (Celce-Murcia 1991). However, in this approach, grammar is 
still considered important and structural rules are taught either deductively or inductively 
depending on learner preferences.  
Moreover, Celce-Murcia (1991), suggests that language errors are acceptable using this 
approach, counting as an important part of the learning process that teachers and learners 
can use constructively and error corrections are seen as appropriate activities in language 
classrooms. Language learning in the cognitive code approach is still seen as largely 
sentence oriented while incorporating some aspects of the audiolingual approach. 
However, it can be noted that Chomsky’s (1972) theories of language learning are 
founded on a native speaker’s judgement about the grammatical or non-grammatical 
nature of utterances and, further, that the children he observed may have been learners 
who had English as their first language (L1). This may not be applicable to the Thai 
English-learning context as Thai learners are not able to acquire English grammar from 
natural exposure and, instead, need to acquire English grammar mainly in the classroom 
context (Biyaem 1997; Dhanasobhon 2006). 
Additionally, Chomsky (1972) undertakes a philosophical exploration of the relationship 
between language and the mind. Based on Chomsky’s arguments, the LAD that belongs 
to all human beings can make it possible for speakers to produce and understand an 
unlimited number of sentences in their languages, allowing language to be transformed 
from one sentence to other sentences within the same language. This concept may 
provoke a question as to whether L2 learners can transform their native languages to 
English using LAD. Numerous language teaching approaches have been influenced by 
10 
Chomsky’s theory, including the communicative approach (Hymes 1972; Halliday 1973), 
which has been adopted for language teaching theory in L2 classrooms. 
2.2.3 The comprehension approach 
From 1970 to 1980, there were attempts to recreate the experience of first-language 
acquisition for second- and foreign-language learners made by numerous language 
methodologists working in the US. Work by well-known linguists from this period 
includes that of Krashen and Terrell (1983). The language teaching approach in this 
period assumed that learners should be encouraged to use meaningful, non-verbal 
responses to support their comprehension. Therefore, this approach is named the 
comprehension approach. Further, it is believed at the time that error correction in 
grammar was unnecessary, as learners would be able to correct the errors by themselves 
gradually when they are exposed to more complex and meaningful target language 
(Krashen & Terrell 1983). 
According to Celce-Murcia (1991), numerous linguists have endeavoured to advocate for 
the comprehension approach in constructing first-language acquisition experiences for 
second-and foreign-language learners. Based on this attempt, it may be difficult for 
learners in places where English is spoken as a second and foreign language—for 
example, in Thailand and East Asia—to employ self-correction for their English 
grammatical errors if they have not been taught English grammar explicitly in the 
classroom. The most dramatic influence of the comprehension approach on language 
teaching in Thailand and in East Asia is the proposal of Krashen and Terrell (1983) 
resulting in all English grammar instruction being excluded from the classroom as it did 
not facilitate language acquisition but instead encouraged learners to become more aware 
of the forms they use where a semantics-based syllabus was applied (Celce-Murcia 1991). 
Further, Krashen and Terrell (1983) propose a model that de-emphasise the roles of 
grammar instruction, distinguishing between learning and acquisition, specifying that 
learning cannot lead to acquisition. However, Biyaem (1997) and Dhanasobhon (2006) 
suggest that Thai learners need to learn English grammar in classrooms, since lack of 
natural exposure to English in Thailand. Therefore, the question arises as to whether the 
English grammar syllabus in Thai classrooms should be replaced by a semantics-based 
syllabus and whether Thai learners will be able to communicate in English more fluently 
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if the focus of teaching is shifted from explicit grammar teaching. Semantics may be an 
important element of language learning but grammar, the aspect of language that helps 
organize the semantics, is equally important. Another popular theory of language teaching 
evident in the Thai educational context is communicative language teaching. 
2.2.4 The communicative approach 
In the mid-1970s, the perceptions of Chomsky and Krashen towards language teaching 
were supported by the work of anthropological linguists in the US (Hymes 1972) and a 
functional linguists in Britain (Halliday 1973), who pointed out that language is a tool of 
communication. In addition, Wilkins (1976) and Widdowson (1978) claimed that 
communication was the main goal of second- or foreign-language teaching and that the 
language syllabus should not be organised around grammar but should focus on content—
tasks and projects that were meaningful, contextualized and discourse based, rather than 
sentence based—and that focusing on grammar correction was less important. At this 
time, there was debate regarding the nature, extent and type of grammar instruction and 
grammar awareness activities that were appropriate for learners who speak English as a 
second and foreign language (Celce-Murcia 1991) as well as issues such as whether, when 
and how teachers should correct grammatical errors. 
The concept of communicative competence was extended by Hymes (1972), who 
advances Chomsky’s notions of ‘competence’ and ‘performance’. He pointed out that 
language teaching’s goal is to develop communicative competence. Based on this 
perception, Hymes implies that language should be considered a tool for communication 
(Basta 2011). However, Acar (2003) criticises Hymes’s theory of communicative 
competence, claiming that the theory is comprised of non-idealised evidence and exists 
in opposition to Chomsky’s linguistic competence. Acar (2003) also notes that Hymes’s 
theory of communicative competence may lead second- and foreign-language teaching to 
adopt a controversial language model to inform its teaching, learning goals and the 
selection of language to be taught and learned. 
2.2.4.1 Communicative language teaching 
English is used as the international language of business, there is an attempt by 
governments in East Asian countries, including Thailand; to raise the number of people 
who can communicate efficiently in English. To achieve this, the national syllabuses in 
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many East Asian countries have been adopting a Communicative Language Teaching 
(CLT) approach (Littlewood 2007). According to Ho’s (2004) survey of development, 15 
countries in East Asia had shifted their national language curriculum to CLT since 1980 
(Littlewood 2007). This is confirmed by Nunan’s survey (2003) of the educational 
policies in seven countries in East Asia where CLT principles are prescribed (Thomas & 
Reinders 2015). There appears to be a gap between the East Asian policy directing 
national syllabus and CLT classroom practice (Hu 2005a; Nunan 2003). The following 
sections outline details concerning the implementation of CLT in East Asia and Thailand. 
2.2.4.1.1 Implementation of CLT in East Asia 
As stated earlier, classroom roles and learning strategies in East Asia may conflict with 
learner-centred methodologies, such as CLT. Earlier researchers have found that this may 
cause problems with classroom management during the implementation of CLT and task-
based learning in East Asian classrooms, as teachers raised concerns that they may not be 
able to control the interaction of communicative activities (Morris et al. 1996; Carless 
2004; Li 1998). Low proficiency in students can also be a factor that causes similar 
problems while implementing English in communication activities (Li 2003). In many 
cases, teachers themselves lack confidence to conduct communication activities in 
English because of their own insufficient language proficiency. This factor is also 
highlighted in studies previously conducted in mainland China (Li 2003; Rao 1996), 
Hong Kong (Morris et al. 1996), South Korea (Li 1998) and Japan (Samimy & Kobayaski 
2004). 
2.2.4.1.2 Implementation of CLT in Thailand  
As has been found in other countries in East Asia, classroom roles and learning strategies 
in Thailand may conflict with a learner-centred methodology, particularly causing 
problems of classroom management while implementing CLT and task-based learning. 
According to Biyaem (1997), Thai teachers have 45 to 60 students in a classroom; this 
makes it difficult for them to manage classrooms during task-based activities using the 
CLT teaching approach. Thailand has been identified as a country where teachers and 
students lack confidence in teaching and learning communicative tasks. According to Hu 
(2005a), if teachers want to teach the basic principles of CLT, they should have sufficient 
knowledge of and skills in this approach; otherwise, learners may not gain competence in  
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English language. However, it appears that the Thai English language syllabus has 
changed and evolved without appropriate training for teachers of English in the area of 
the CLT curriculum, including inadequate English language skills (Prapphal 2008; 
Noom-ura 2013; Biyame (1997).  
According to Biyaem (1997), most Thai learners think that English is too challenging for 
them. They face difficulties speaking English because of interference from their mother 
tongue. Moreover, the natural Thai context does not support Thai learners’ English 
speaking skills. They lack opportunities to use English in their daily lives (Biyaem 1997; 
Dhanasobhon 2006; Wang & Rajprasit 2015), for example teachers generally have 
English instruction for one hour per day and they teach English using the Thai language. 
Additionally, students speak Thai with friends both inside and outside of the classroom 
and when in the home context, they speak Thai with their family members. To fully 
understand the complexities of learning the English language, it is important to review a 
holistic approach of teaching English as a foreign language in Thailand.  
2.2.4.1.3 A holistic approach of teaching English as a foreign language in Thailand 
 
According to Darasawang (2007), English has been used as a foreign language in 
Thailand for more than a century. To increase Thai learners’ English speaking 
competence, various factors have been considered and a variety of approaches and 
teaching methods have been adopted. Traditionally the CLT approach has been adopted 
into Thai curriculums for the teaching. English classroom activities of CLT approach are 
created to simulate the L1 context as a holistic approach focusing on everything the 
learner needs to know to communicate effectively (British Council 2007).  
 
This contrasts to an atomistic approach attempting to separate language into parts like 
grammatical structures (British Council 2007). Jing (2006) states that communicative 
competence can be developed by integration of four skills; listening, speaking, reading 
and writing. He also highlights that English communicative competence can be developed 
if learners use more than one language skill to communicate in their everyday life. 
Moreover, Schmitt and Celce-Murcia (2002) state that in the last thirty years, language 
has moved toward integrative and holistic terms and for success real world ‘holism’ 
should be created in English classrooms (Schurr, Thomason & Thompson 1995). That is, 
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teachers should allow English learners to practice the skills of listening, speaking, reading 
and writing. Importantly, Nunan (1989) considers skills integration as language learning 
and task outcome, while Oxford (2001) defines the integrated skills into two instructional 
forms; content based language instruction and task-based instruction. 
 
2.2.4.1.3.1Content Based Language Instruction (CBLI) 
 
According to Aykut (2008), the perception of the content based language instruction is to 
allow learners to integrate all communicative skills with learning content such as science, 
mathematics and social studies. CBLI is appropriate at all levels of proficiency but 
different by proficiency level. For example, in the beginning level, the content will 
involve basic social and interpersonal communicative skills. At the next level, the content 
becomes more academic and complex such as how language learning strategies can be 
integrated into the simultaneous learning of content and language, the cognitive academia 
language learning approach (CALLA) created by Chamot (1995) can be an example. 
 
Furthermore, Crandall (1994) divides the content-based language instruction into three 
general models; theme-based, adjunct, and sheltered. To clarify, the theme-based model 
integrates the language skills into the study of a theme and particularly the theme should 
be interesting so that learners are able to practice variety of language skills. For the 
adjunct model, Aykut (2008) describes where language and content courses are taught 
separately but are ‘cautiously merged’. The aim of the model is to prepare non-native 
English learners to join English L1 learners (Davis 2003). While the adjunct model 
emphasizes the acquired target vocabulary, including study skills to familiarize the 
learners with note taking and skimming, listening and scanning texts. Generally, some 
adjunct classes are taught during the summer courses before regular classes start.  
 
In addition, Aykut (2008) and Davis (2003) explain the sheltered model where simplified 
English content is taught and tailored to suit learners' English proficiency level. The 
sheltered model is called “sheltered” because special assistance is provided to learners to 
gain a greater understanding in regular classes. For example, English classes for non-
native English learners can be instructed by two teachers. One teacher is the content 
experts while the other is an ESL instructor (Davis 2003).  
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2.2.4.1.3.2 Task-Based Instruction 
 
The perception of task-based instruction is to allow learners to work together in pair and 
group work to increase their interaction and cooperation by having English as a medium 
(Oxford 2001). For example, learners work together to write and edit English newspaper, 
to develop a television commercial and do a role play. Moreover, Aykut (2008) adds that 
the task-based instruction is the English communicative tasks or activities in which 
students do together. These tasks are created as fundamental activities in which students 
are required to have interacting in authentic language and play attention to meaning rather 
than form (Nunan 1989). 
 
According to Ellis (2006), the methodology of task-based design is divided into two basic 
considerations. The first consideration is how to convert the tasks specific in task –based 
into actual lesson and the second consideration is involved how teachers and students 
participate in the lessons. Also, Ellis (2006) adds that the design of task-based lessons are 
divided into 3 stages;   pre-task, during task and post-task.  The pre-task is the stage of 
designing task-based lessons with activities students can participate in before the tasks 
start. The during task stage involves the task itself and instruction options, with 
considerations such as whether students are forced to participate the tasks under time 
pressure or not. The post-task is related to procedures for following-up the task 
performance.  
 
While classroom activities of CLT approach, which are created to simulate L1 context as 
a holistic approach, appear to be helpful strategies to support Thai learners to acquire 
speaking skills in classrooms. There are some misgivings on the support for this approach. 
 
Thongwichit (2013) investigated the attitudes of the university students in southern 
Thailand towards the purposes of L1 use in English classrooms. The study was conducted 
by using a mixed methods type research to integrate data from various sources such as 
semi-structured interview, survey and field notes from the second-year, the third-year and 
the fourth-year students. The results show that all students had a positive feedback 
towards using L1 classrooms. Nevertheless, they agreed that L1 use in English classrooms 
should not be applied in the field of foreign language learning, instead it should be used 
with second language learning. Moreover, the findings also reveal that 62.5 % of 
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participants feel more relaxed when talking Thai with the teacher and 61.6% agreed that 
using Thai in classrooms allows positive feeling. Though, El-dali (2012) argues that if 
the mother tongue is overused this could be a barrier of language learning and the students 
will not be fluent in the target language. Also, Thongwichit (2013) made a conclusion in 
his work that while most of the participants recognized that English is important for Thai 
context, though they rarely have opportunities to use it.  
Another study explored two exemplary Thai EFL teachers’ beliefs towards teaching 
capacity conducted by Saengboon (2012). The teachers were interviewed and both 
teachers agreed that mixed teaching methods and techniques are useful for students. Even 
though the two teachers had different views towards the use of either Thai or English as 
a medium in English classrooms, they agreed that teaching grammar should not be 
ignored.  While commenting on the holistic English teaching approach in Thailand, both 
participants explained that teaching approaches are not different from fashion trends 
which come and go. They reinforced the notion that a teacher should realise that a 
particular teaching approach suits him/herself and identify which teaching approach 
provides the most benefits for students. In addition, one of participant suggested that 
teaching approaches and methods are similar to a general framework, which should not 
be rejected or followed new teaching trend. Importantly, teachers should understand the 
nature of their students and the objectives of teaching first then adjust themselves 
accordingly. To understand about learning the English language in Thai classrooms, it is 
important to review the development of the English syllabus in Thailand.  
2.2.5 Development of the English syllabus in Thailand 
Before 1960, language teaching and testing in Thai classrooms emphasised grammar 
translation, pattern drills and structures (Prapphal 2008). Thai students in this period 
studied English grammar explicitly (Prapphal 2008; Chang 2011). Unfortunately, their 
speaking skill was not effective. In 1960, there was a change in the English syllabus with 
emphasis on English for international communication (Foley 2005). To achieve this, there 
was an attempt to replace the rote memorisation of grammar rules and translation. 
However, the practice of teaching English for international communication during this 
period contrasted with the Thai rote learning tradition that was believed to be integral to 
both educational and religious cultural mores (Foley 2005). However, the use of grammar 
as the main method for teaching English began to be challenged all over the world in the 
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mid-1970s (Celce-Murcia 1991) due to the influence of the communicative language 
teaching approach (CLT) and as English is used as an international language for business, 
the Thai government is attempting to raise the number of people who can communicate 
efficiently in English (Kanoksilapatham 2007). To achieve this, the national Thai syllabus 
adopted the CLT approach, focusing on four skills; listening, speaking, reading and 
writing to help students to communicate in English (Prapphal 2008). The national Thai 
syllabus was amended again in 1996 when English became compulsory for both primary 
and secondary students and the language syllabus became based on functional 
communication (Wongsothorn et al. 2002). 
Then in 1999, the major reform to the English language curriculum was introduced 
(Prapphal 2008), where English become a compulsory foreign-language subject for 
students from the first grade in Thailand. According to Wiriyachitra (2004), the language 
curriculum has three objectives of language teaching: the development of knowledge, 
skills and a positive attitude towards English. Knowledge refers to the understanding of 
English in and for communication and a focus on the culture of Anglophone countries. 
Skill involves communicative strategies, thinking skills, learning skills and so forth.          
A positive attitude refers to the appreciation of English language and the cultures to which 
it is native. This resulted in a reduction of the role of grammar in English language 
teaching (Wiriyachitra 2004). Importantly, there were no references to the teaching of 
grammar in the newly reformed language curriculum of 1999.  
Today, the communicative approach is still used with the focus is more on listening and 
speaking. In addition, content-based, task-based and problem-based learning have been 
adopted in Thai English language classrooms (Wiriyachitra 2004). All language books 
focus on communication drills with dialogue patterns in various situations (Rafajlovicova 
2003). 
As this study focuses predominantly on the development of a computer-based 
contextualized diagnostic English grammar assessment which investigates the English 
grammar competence of pre-service teachers. It is important to explore current literature 
relating to the concept of grammar as it is applied to this study. The meaning of the term 
‘grammar’ can be interpreted in various ways and the following sections will present this 
meaning and discuss its appropriate use in the study. 
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2.3 Studying Grammar 
2.3.1 The meaning of grammar 
The meaning of grammar can be explained in various ways. According to the Education 
Department of Western Australia (1997) and Emilia (2014), one general meaning of 
grammar refers to the system and structure of a language or languages, usually consisting 
of syntax (how words are arranged in a sentence) and morphology (the internal structures 
of words) and sometimes phonology (how sounds are organised and used in natural 
language), semantics (the study of meaning) and lexicon (vocabulary).  
However, in language teaching, grammar can be ambiguous (Larson-Freeman 2009). For 
example, descriptive grammar can be systematic language functions used by proficient 
users to make meaning in speech and writing (Christie 1991; Nordquist 2006). 
Alternatively, systemic functional grammar is one descriptive grammar that is based on 
the interconnection of sociocultural or social contexts and English (Halliday 1994). 
Prescriptive grammar refers to a set of prescriptions about forms of language that dictate 
the ways certain people think it should be used (Nordquist 2006). Traditional grammar 
is a prescriptive grammar, whereby rules and concepts about the structures of language 
are collected and commonly taught in schools, and is also known as school grammar 
(Nordquist 2006). Further, Nordquist (2006) elaborates that both descriptive and 
prescriptive grammars focus on rules in different ways. Specialists or linguists studying 
descriptive grammars analyse the rules of words, phases, clauses and sentences to 
understand how they are actually used, while proficient users in prescriptive grammars, 
such as editors, consider rules only in terms of whether they are correct or incorrect. 
English teachers prescribe correct English to students, while using a board range of 
descriptive and prescriptive grammars to reinforce the language. 
As the meaning of grammar can be interpreted in various ways, much literature has been 
reviewed to explore which grammar type is most appropriate for the study and the details 
are presented in the following section. 
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2.3.2 The meaning of grammar in the study 
Further literature is required to gain an understanding of how grammar is defined or 
applied to this study. Systemic functional grammar and traditional grammar are expanded 
in the review, as both are relevant to the development of the contextualized grammar test, 
leading to a discussion on the importance of studying grammar either explicitly or 
implicitly and its importance for communication.   
The relevant aspects of both grammatical types for the study can be described as follows. 
2.3.2.1 Systemic functional grammar as opposed to traditional grammar 
The term ‘functional’ in systemic functional grammar links the approach to the context 
(Halliday 1994) and this understanding may be similar to that informing the test format 
in this study. The context of systemic functional grammar can be divided into three points: 
a field (what is going on in the activity), a tenor (who is participating in the activity) and 
a mode (what is the role of language in the activity, e.g., face to face, spoken language) 
(Chappell 2013). The contextualized format of the assessment in this study is based on 
Rea-Dickins’s (1991) five factors and can provide more details with respect to testing, 
including a contextualized test format, a clearly communicated purpose for the test, an 
audience to whom the communication is addressed, a chance for test takers to produce 
communicative responses and meaningful instructions for the test takers. 
However, the aim of the study was to develop a diagnostic English grammar assessment 
in a contextualized form. Therefore, it is important to note that the subjects being studied 
function at a lower level of grammar requiring a basic understanding. While, the term 
‘functional’ in systemic functional grammar can also fulfil a purpose of communication 
and forms the basis for CLT (Chappell 2013). This may work contrary to the purpose of 
the present study. Additionally, systemic functional grammar focuses on grammar that is 
used with real language (Christie 1991) to construct a spoken or written text and based 
on an understanding of text (Chappell 2013). This can refer to a formal interview, an 
academic paper or an e-mail message. Based on this evidence, systemic functional 
grammar seems to be appropriate for learners who have adequate knowledge of English 
grammar.  
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Systemic functional grammar emphasises real language and may not be applicable to 
fabricated language examples, such as language tests, traditional grammar books, 
exercises or work sheets (Christie 1991). Consequently, systemic functional grammar 
may be more appropriate in language used in different social contexts (Chappell 2013) 
and in language for specific purposes. 
In contrast, traditional grammar can be classified as a prescriptive grammar focusing on 
rules and language structures that have been taught in schools (Nordquist 2006). 
According to Hourani (2008) this grammar type can be used effectively for remedying 
areas of student deficiency in English grammar rules, particularly, in English writing skill. 
Based on this definition, traditional grammar seems to match the aim of the present study, 
which was to develop a diagnostic English grammar assessment to investigate English 
grammar weaknesses in pre-service English teachers and the results of the test could 
propose a possible remedial course. 
There has been debate among researchers as to whether learners should study grammar 
explicitly or implicitly. The following section will differentiate the concepts of studying 
grammar explicitly and implicitly and examine how these styles influence learners in 
countries where English is spoken as a second or foreign language. 
2.3.3 Studying English grammar explicitly and implicitly 
The term ‘explicit’ knowledge as used by Bialystok (1994) refers to conscious, abstract 
and analysed knowledge, as opposed to ‘implicit’ knowledge, which is intuitive and exists 
in unanalysed form. Ellis (2008) recommends that learners in countries where English is 
spoken as a second (L2) and foreign language should study grammar explicitly and that 
additional resources for explicit learning are required. This is in contrast to countries 
where English is spoken as a first language (L1), where learners acquire grammar 
implicitly by extracting from experience its usage in their environments and no explicit 
instruction is needed. The latter concept is supported by Krashen (1981) and Krashen & 
Terrell (1983), who observed that students are better able to acquire grammar through 
natural exposure in their environmental contexts rather than through studying grammar 
in classrooms. Learners can use English to communicate during social interactions.  
However, Hu (2005b) argues that this concept appears to conflict with the ‘accumulation 
process’—the culture of learning in Asia, including in Thailand, where students speak 
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English as their second or foreign language. He describes the traditional Chinese culture 
of learning as follows: 
Education is conceived more as a process of knowledge accumulation than as a process 
of using knowledge for immediate purpose, and the preferred model of teaching is a 
mimetic or epistemic. (Hu 2005b, p. 653) 
Further, Littlewood (2007) states that teachers and researchers have questioned whether 
the communicative approach is suited to countries whose culture of learning is different 
from the Western settings where the CLT approach was developed (Cortazzi & Jin 1996). 
In addition, more research has presented findings that studying grammar explicitly 
facilitates L2 grammar acquisition (De Graaff 1997). Others have argued that the focus 
on form helps to accelerate acquisition processes and increase language proficiency levels 
(Long 1991). Additionally, Nazari (2012) conducted a study to investigate the effects of 
studying grammar explicitly and implicitly on learner grammar competence. The results 
show that the performance of participants in the explicit group was higher than the 
performance of participants in the implicit group in both the receptive and productive 
modes. Therefore, according to Ellis (1990), grammar teaching in L2 classrooms should 
aim at explicit knowledge first, which could lead these learners to be more competent in 
English communication. 
2.3.4 The importance of English grammar for communication 
According to Rafajlovicova (2003), grammar helps to create efficient communication. 
When a sender and receiver want to communicate a message to each other, they want the 
message to be interpreted efficiently as possible. To be successful in a particular type of 
communication, the sent message compounds with proper signals that help the sender and 
receiver to interpret it without ambiguity. Rafajlovicova (2003) also highlights how 
grammar is an important component of language that is integral to everyday 
communication, reminding us that without grammar, language will become confused. 
Moreover, Batstone (1994) shows that grammar is a communicative device that is 
functionally motivated. Canale and Swain (1980) and Hymes (1972) claim that grammar 
is now a component of communicative competence and should no longer be considered 
an autonomous system in classroom teaching. 
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As teaching and testing are interrelated, the development of different approaches to 
language learning and teaching may affect language testing. According to Rafajlovicova 
(2003), because of a shift from grammar to the communicative approach, new ideas about 
language testing and new ways of evaluating learners’ language competence have been 
introduced. 
2.4 Language Testing 
Different language testing has different purposes in fulfilling the objectives of test 
administrators and providing information for teachers and students (Shohamay 1992). 
According to Larson and Hendricks (2009), an aptitude test is a test that is designed to 
determine a student’s aptitude for language learning. Sometimes, an aptitude test is used 
to decide an ability of a person in a particular field of knowledge or skill. Usually, the test 
is used for job interview to foresight how a job applicant will function a job. A placement 
test is administered to ascertain the course that is best suited to a given student (Larson 
and Hendricks 2009). For example, an educational institute administers a placement test 
to some students in subjects such as mathematics and science to evaluate their academic 
skills so that they can be placed in the right level classrooms (The College Board 2016).  
According to British Council (2016) a proficiency test is applied to determine a learner’s 
ability to function in the language and it can be correlated with an achievement test. For 
an instance, a teacher administers a reading test to students in a classroom to evaluate 
their understanding of a reading subject. In addition, Larson and Hendricks (2009) add 
that for learners an ‘achievement test’ can be administered, if he or she wishes to track a 
learner’s progress though the curriculum. Meanwhile, Benmostefa (n.d.) describes that 
an achievement test is also related to an accomplishment or summative test. The test is 
used to measure how much language has been learned in a particular course of study such 
as an end-of-year test.  
Larson and Hendricks (2009) further explain that a performance test is used when a 
teacher would like to discover how well a learner can perform particular tasks in the 
language. Normally, an informal performance test is used by teachers designing 
classrooms activities to measure a progression of learners based on objectives of any 
particular curriculum (Colorín Colorado 2009). Importantly,   if specific areas of language 
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weaknesses need to be identified in learners, then a diagnostic test can be designed to 
serve this purpose (Larson and Hendricks 2009).  
The aim of this study is to identify if there are any weaknesses in English grammar 
competence among Thai pre-service teachers, therefore it is important to identify which 
type of test would best suit the research design for this study. Larson and Hendricks 
(2009) point out that the purpose of a language diagnostic test is to identify specific areas 
of strengths and weaknesses in learner language, normally with respect to grammatical 
knowledge, few have been available for language assessment. Therefore, this study 
adopted the language diagnostic test and further investigated how to construct a suitable 
diagnostic grammar test for assessing areas of grammatical difficulty in Thai pre-service 
English teachers. 
2.4.1 The diagnostic test 
A diagnostic test is used to test for areas of difficulties in an individual student’s 
competence in various subjects (Kareem & Ravirot 2012). The outcomes of the test help 
to identify students’ linguistic weaknesses in terms of individual content and aim to 
provide guidance and remedial teaching to improve this weaknesses. The test is also 
beneficial for improving the way teachers teach, as it alerts them to certain areas of 
difficulties being experienced by the students (Bloom 1971; Thorndike & Hagen 1977; 
Brown 1976; Singha 1974). 
2.4.1.1 The importance of a diagnostic assessment in language teaching and learning. 
 
According to Alderson (2005), when teachers conduct language classes, it is necessary 
for them to test students’ basic knowledge, including their strengths and weaknesses, in 
the course of instruction. This can be useful for teachers to create lesson plans, to improve 
and to give feedback to students. Unfortunately, the test results sometimes may be 
unrelated to the required subject, thus offering less information to support students to 
improve their performance. Therefore, it is recommended that tests that can assess 




Alderson (2005) also gives a definition of a diagnostic test by claiming in the ALTE 
multilingual glossary that a diagnostic test is a test with the purpose of establishing 
learners’ strengths and weaknesses in a particular subject. The test results can be used 
when making decisions on teaching, learning and training. Further, the test results can be 
used to place learners in a class or a group at a level appropriate for their abilities. This 
can cause confusion between a diagnostic test and a placement test, because both 
diagnostic and placement tests seem to be created to identify the background knowledge 
of students and to group students in clusters to make decisions on future teaching and 
learning. This is the same as the Davis et al. (1999) dictionary of language testing 
definition, which states that the results of a diagnostic test are used for placement purposes 
in planning courses of instruction or determining the areas where remedial instruction is 
required. In conclusion, a diagnostic test can be used for the purpose of placement. 
Additionally, it is normal for diagnostic language tests to be administered in universities 
to make the decision as to whether or not supportive language courses should be provided 
for the incoming students (Davis et al., 1990). 
 
Further, Alderson at al. (1995) also give an identical definition of a diagnostic test as the 
following: 
 
Diagnostic tests seek to identify those areas in which a student needs further help. These 
tests can be fairly general, and show, for example, whether a student needs particular help 
with one of the four main language skills; or they can be more specific, seeking perhaps 
to identify weaknesses in a student’s use of grammar. These more specific diagnostic tests 
are not easy to design since it is difficult to diagnose precisely strengths and weaknesses 
in the complexities of language ability. For this reason there are very few purely 
diagnostic tests. However, achievement and proficiency tests are themselves frequently 
used, albeit unsystematically, for diagnostic purposes.” (p. 12) 
 
This is supported by Davis et al. (1999), who assert that few tests can be designed for 
diagnostic purposes because it is difficult and time-consuming to create a test in which 
detailed diagnostic information is provided. 
 
It is concluded that a diagnostic test is useful, but rare, and that language tests can be used 
for diagnosis. Further, it is normal to administer a diagnostic test for university students. 
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There is confusion between diagnostic tests and placement tests. Even though a diagnostic 
test is rare and difficult to construct, there are references to these tests in the research 
literature on language testing. Apparently, it may be beneficial for teachers to have a test 
to diagnose their students’ strengths and weaknesses (Alderson, 2005). 
2.4.1.2 Characteristics of a diagnostic test: test content, common mistakes and test 
scoring 
A diagnostic test should be categorised into subtopics that cover the content specified in 
the curriculum; and aims to measure each student’s knowledge about different aspects of 
a specified topic (Thamaporn & Wanpen 2002). In a diagnostic test that deals with 
English grammar, the choice of the content is vital because the test should identify 
patterns of errors committed by the students in relation to a specific topic. Adams & 
Torgerson (1964) and Thamaporn & Wanpen (2002) also stress that common errors that 
students tend to make typically form the basis of a diagnostic test. Individual students’ 
weaknesses in knowledge of English grammar can be identified by the wrong answers 
that are selected by each examinee. Therefore, selected answers need to be emphasised, 
rather than the overall score of each test taker. 
A diagnostic test should also correspond to the overall purpose, content and behavioural 
objectives of the curriculum, which is important for this study (Santiwaranon 1990). 
According to Thamaporn and Wanpen (2002), the marking of a diagnostic test should 
focus on individual test items without considering how each item affects the other. In 
addition, a diagnostic test can apply either percentile norms or grade equivalent norms 
for marking, depending on the objectives of the test.  
Importantly, Thamaporn and Wanpen (2002) also warn that it may be more difficult to 
construct a diagnostic test than other achievement tests because it is a challenge to 
understand why the test taker selects wrong choices. 
2.4.1.3 The construction of a diagnostic test 
Different language tests require various methods of construction depending on the 
objective of the particular test, which may be a placement test, an achievement test or a 
performance test. The construction methods for a diagnostic test are also different from 
those of other language tests. Numerous educators (Thai Ministry of Education 1996; 
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Thorndike & Hagen 1977; Singha 1974; Lindquist 1966; Noll 1957; Santiwaranon 1990) 
have suggested steps for constructing a diagnostic test, which are identified, compiled 
and summarised as follows. 
While developed in 1996, the Thai Ministry of Education’s Office of Education provides 
very strict guidelines for the construction of diagnostic tests, which is important for the 
Thai education context and importantly, for this study. The guidelines suggest that the 
content of a diagnostic test should be analysed first to determine the scope of the test. For 
example, based on the 2012 English grammar curriculum for Thai pre-service teachers at 
Northern University (the sample chosen for this study), the emphasis for a diagnostic test 
would be based on parts of speech.  
Noll (1957), a seminal writer in the area suggests a process to develop a diagnostic test. 
In this case, the process would be for parts of speech to be divided into section on articles, 
nouns, pronouns, verbs, adjectives, adverbs and tenses. Next, the behavioural objectives 
in each subtopic need to be identified. The next step is to check the content validity of the 
test for consistency between the behavioural objectives of the learning outcomes and their 
alignment with the test purposes. Then a pilot test should be conducted to discover a 
statistical quality control and the test should be revised until validity is ascertained. 
Finally, a diagnostic test construction manual should be created together with test 
instructions, score interpretations and a diagnostic manual. Test items should be 
organised into groups to make it easier to analyse the answers.  
Further, a diagnostic test should be constructed from a teacher-made test, which would 
be more practical for use with target test takers (Singha 1974). Singha (1974) also points 
out that a short-answer multiple-choice test should have at least three test item numbers 
in each sub-content area. 
Therefore, it is important to remember that a diagnostic test should correlate with the 
curriculum and the test objectives should be clear. Test questions in each section should 
be able to measure students’ knowledge according to the test objectives in each sub-
content area. At the same time, the test should be able to reveal individual students’ 
learning deficiencies for each subtopic (Lindquist 1966). 
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2.4.2 Studies of diagnostic English grammar tests 
Contemporary language assessment emphasises evaluating language proficiency. There 
is a need for pre-service teacher students to identify difficult areas of grammar 
competence to improve the accuracy of their own communication. The purpose of a 
language diagnostic test is to identify specific areas of strengths or weaknesses, most 
commonly with respect to the grammatical structures of the language (Larson & 
Hendricks 2009). 
Of the many studies that have observed diagnostic grammar tests, none has yet produced 
an appropriate diagnostic English grammar test for pre-service teachers. There have been 
tests developed for students—for example, in Japan, Rie Koizumi et al. (2011) have 
developed the English diagnostic test of grammar (EDiT Grammar) for Japanese L2 
secondary-school students. Their results confirm previous findings that Japanese learners 
of English have difficulties acquiring noun phrase structures. From these findings, 
teachers can identify the areas in which students need instruction and provide specific 
remedial areas for them. Unfortunately, a limitation of the test was identified in that it 
focuses only on English noun phrases. 
In Taiwan, researchers (Yin & Sims 2006) developed a diagnostic English grammar test 
for Taiwanese university students. Unfortunately, their study’s objective is to develop the 
diagnostic language assessment for the language learning benefits of all the students at 
Taiwanese University, not for pre-service teachers. The test content is covered general 
English grammar in a multiple-choice question, not parts of speech in a contextualized 
form as the test format of this study. Another diagnostic language test for trainee teachers 
in Germany was developed by Richards (2008). In relation to the proposed research study, 
this test identified areas of German grammar knowledge only, rather than English 
grammar knowledge. 
Diagnostic English grammar tests are conducted for students in many universities, such 
as Oxford University in the United Kingdom, Bond University in Australia and Ryerson 
University in Canada. However, most of these tests have been developed as discrete-point 
or sentence-based tests. This claim is supported by Batstone’s (1994) study that found 
that grammar is not merely a formal structure but a device functioning in communication 
which these tests do not address. There have been some attempts to develop grammar 
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testing in communicative ways. Importantly, Rafajlovicova (2003) asserts that grammar 
tests should be more contextualized than decontextualized, single-sentence items. 
In a study by Thamaporn’s and Wanpen’s (2002), an English grammar diagnostic test 
was developed for Year-Four primary students from Thailand. It has significance for this 
research in the development of the assessment tool. Thamaporn’s  and Wanpen’s (2002) 
test content is based on the Thai curriculum (1996). However, the researchers constructed 
the diagnostic test to investigate primary-school student competence in English grammar 
and the test was not developed for pre-service English teachers a requirement for this 
study. 
Another similar study is by Larson and Hendricks’s (2009), which reports on the 
development of a context-based online diagnostic test for Spanish learners. Twenty-three 
students undertook the contextualized test as well as a formal, discrete-point test on 
Spanish grammar. The researchers and a team of students searched for a variety of 
contexts focusing on grammar concepts, and then identified specific tasks that students 
needed to complete. The content for the contextualized items was developed from a 
variety of sources, including public authentic texts, such as news and literary texts. Then 
the test items that were appropriate to given tasks were printed on a small testlet; each 
testlet contained items testing a variety of grammar concepts. Based on the comments of 
test takers from the results of Larson and Hendricks’s (2009) study, some test takers 
seemed to enjoy accomplishing the contextualized test items more than the discrete-point 
items. Unfortunately, there is a limitation to this test in terms of practicality. The test 
takers took nearly four times as long to complete the same diagnostic information on the 
discrete-point test as on the contextualized test. Moreover, the contextualized diagnostic 
test of Larson and Hendricks (2009) was conducted in Spanish. 
Another popular diagnostic test, ‘DIALANG’ (Alderson & Huhta 2005), for assessing 
university students was designed to be a tool to provide learners with a wide range of 
feedback to help them diagnose strengths and weaknesses in their language English 
grammar competency and prepare for further language learning or proficiency. The test 
examines levels of skill in accordance with the Common European Framework for 
language learning. DIALANG was designed to assess reading, listening, writing, 
vocabulary and grammatical structures in 14 European languages, including Danish, 
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Dutch, English, Finnish, French, German, Greek, Icelandic, Irish-Gaelic, Italian, 
Norwegian, Portuguese, Spanish and Swedish—but unfortunately not for Thai. 
2.4.3 Other standardised English tests 
2.4.3.1 Local standardised tests used in Thailand 
There are two popular English standardised tests commonly used in Thailand. The first 
test is Chulalongkorn University’s Test of English Proficiency (CU-TEP), which is 
appropriate for academic admission at both undergraduate and graduate levels. The test 
measures the ability to use English for academic purposes when listening, reading and 
writing (Chulalongkorn University Academic Testing Center 2007). The second English 
standardised test in Thailand is Thammasat University’s General English Test (TU-GET), 
which is required for undergraduate students who wish to apply to study the international 
curriculum at Thammasat University. The test measures grammatical structures in the 
form of error identification and sentence completion, vocabulary and reading 
(Thammasat University 2012). Unfortunately, neither standardised test has been 
developed especially for the purpose of testing the grammar competency of pre-service 
English teachers. While interested people can take either the CU-TEP or the TU-GET to 
measure their English competency by paying a fee, this would not be affordable for most 
students enrolled to be pre-service English teachers. 
2.4.3.2 International standardised English tests 
The Test of English as a Foreign Language (TOEFL) for academic English is the most 
widely accepted English language assessment in the world, recognised by more than 
9,000 institutions in more than 130 countries (TOEFL: Home-ETS 2017). The test 
measures individuals’ abilities to use and understand English at the university level. The 
assessment evaluates how well individuals combine the listening, reading, speaking and 
writing skills needed to perform academic tasks. Unfortunately, the grammar component 
has been eliminated and grammar is now assessed in the context of test taker performance 
in speaking and writing tasks. Therefore, TOEFL is not appropriate for use as a tool to 
diagnose English grammar competence in Thai pre-service teachers for this study 
(Educational Testing Services 2016). 
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Another test, the Test of English for International Communication (TOEIC) is designed 
to assess abilities needed to communicate in everyday English with others in international 
business contexts. The questions of the test focus on real-life work settings in an 
international environment, such as meetings, travelling and telephone conversations. 
Again, the TOEIC test would not be suitable as a tool for this study with its focus on 
communication rather than grammar (Exam English 2014). 
Additionally, the International English Language Testing System (IELTS) is designed to 
assess the language ability of candidates who need to study or work where English is the 
language of communication. The test measures the abilities of test takers to communicate 
in English across all four language skills: listening, reading, writing and speaking. 
However, as the present study aims to test for competency levels in individual Thai pre-
service teachers. The objectives of the IELTS test do not match the aim of this study 
(IELTS 2016). 
Internationally standardised tests such as TOEIC, TOEFL and IELTS measure 
grammatical competence within the framework of testing global language skills such as 
listening, reading, writing and speaking (Rafajlovicova 2003). These tests are fit for other 
purposes, but not suitable for the present context. It appears that there has been no test 
developed in a Thai context which is diagnostic in nature where the score reports identify 
particular areas of grammar that may be difficult for individual pre-service teachers. With 
such score reports, remedial courses could be provided appropriately at the level of each 
pre-service English teacher’s language proficiency.  
Therefore, in this context using a computer-based contextualized diagnostic assessment 
of English grammar may help to measure pre-service English teacher language 
competency and allow for appropriate planning of remedial courses for them. The 
computer-based assessment would allow for ease of implementation and efficiency in 
administration. In this study a computer based diagnostic assessment is proposed to 
benefit from computer technology and for ease of future development and modification.  
2.4.4 A computer-based test 
Computer-based tests (CBTs) are a form of assessment in which the computer is an 
integral part of the question paper’s delivery, response storage, marking of responses and 
result reporting for a test or exercise (Whittington, Bull & Danson 2000). The test has 
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been shifted from a traditional, paper-based test (Uysal & Kuzu 2009) and is now known 
by various names, including computer assisted testing, computerised assessment, CBT, 
computer-aided assessment and computer-based assessment (CBA) (Bull 1999; Mckenna 
2001). Further, as a result of the integrated development between the computer and 
information and communication technologies (ICT) in teaching and learning, CBA has 
been innovated as an online assessment or web-based assessment in which the use of the 
Internet is required for assessment activities. Testing has shifted throughout three 
generations from paper-based testing to computer-based testing and, finally, to online 
testing. 
In fact, there are lots of benefits of a computer-based assessment. However, generally the 
objectives of using computers and technology in Thailand have been focusing on only 
teaching and learning, especially for self – assessment. There is little development on 
computer in testing area (Prapphal 2008). Therefore, the diagnostic assessment in this 
study was conducted as a CBA to benefit from computer technology in terms of question 
delivery, response storage, the marking of responses and the reporting of the results of 
the tests or exercises.  
This study expected to obtain all advantages from employing a CBA, which are greater 
than the benefits of using a paper-based test. This is because a CBA is able to provide 
instant scores once all test takers have completed their tests and each examinee is able to 
receive instant feedback. Moreover, all test data can be stored more efficiently on a server, 
compared with the physical space consumed by a paper-based test. Additionally, with a 
computer-based test, test marking may be more reliable and human error and bias can be 
more easily avoided. Further, the style of questions can be enhanced by incorporating 
computer and multimedia systems which can make the test more interesting and engaging 
for the test taker. A computer-based test can help to reduce long-term costs and also to 
provide further development. 
2.5 Grammar Test 
Currently, English grammar tests in Thailand have been affected by the increasing 
adoption of the pedagogical approach of CLT. Until recently, grammar tests were 
formatted as discrete-point single sentences, but the test format of CLT focuses on 
language use in specific contexts. Therefore, traditional grammar tests have been found 
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to have some limitations in classrooms and educational contexts that adopt a 
communicative curriculum. Researchers have been trying to develop a new grammar test 
that acknowledges the concept of communicative competence (Canale 1983; Hughes 
1989; Rea-Dickins 1991; Rafajlovicova 2003). 
2.5.1 Contextualized grammar test 
Traditional grammar tests used to consist of a discrete-point, single-sentence format; 
however, after the introduction of the communicative approach to the English language 
curriculum, the standards for grammar testing have broadened over the past three decades 
(Rafajlovicova 2003). As a consequence of this shift, language tests are now developed 
as more practical, real-world tasks (Bachman 1990). Rea-Dickins (1991) claims that 
grammar tests can be developed communicatively in a contextualized form if test items 
are task-based and are created around a context. Ellis (1991) recommends that learners 
can solve grammar problems interactively using a task-based or ‘grammar-
consciousness-raising’ exercise, which poses grammar problems as the task content. He 
also asserts that, even though learners may focus on grammatical structure or form in a 
task-based test, they are engaged in language meaning when they solve grammar 
problems in a task-based situation. 
Explicit grammar testing is not as highly valued by some researchers who align 
themselves with a communicative approach to pedagogy (Krashen 1981; Canale 1983; 
Hughes 1989). Indeed, Rafajlovicova (2003) asserts that grammar testing in the form of 
discrete-point single sentences may not be practical for testing learners’ language 
performances and that, instead, communicative context should be integrated into 
grammar tests. This concept is supported by McNamara’s (2000) study, which concluded 
that the discrete-point tradition of testing focused more on the formal linguistic system 
than on grammar as used to achieve communicative competence. In the context of the 
present study, grammar tests in a communicative context will be explored to determine 
whether they are more appropriate than grammar tests in discrete point form for pre-




Figure 2.1: The Concept of Integrated Grammar Testing 
Thai educational institutions have been concerned and have attempted to increase student 
literacy, especially in English, as Thai student competence in English is fundamental to 
national development and for achieving sustainable development in the country. One of 
the crucial elements in addressing this issue is to increase pre-service English teacher 
professional development (Seubsang & Boonphadung 2012). Pre-service teachers are an 
essential component in the educational process and are required to have effective 
teaching, including practical knowledge and skills (Photiwat 1940; Kotharaarsa 2004; 
Kaewyoung 2007). As a result of rapidly changing technology, growth of information 
and social and economic development, countries across the world expect their students to 
be competent and literate. Literacy competence is essential for students to achieve in all 
areas of learning through early, middle and later years of schooling as well as in the 
workforce and personal life. However, student literacy competence has been decreasing 
and is a concern for many countries. 
2.6 Pre-service Teachers and Literacy Competence 
2.6.1 Literacy competence of pre-service teachers in L1 context 
Pre-service teacher literacy competence is an issue globally, not just in Thailand. Even in 
a country where English is spoken as the first language (L1), such as Australia, the same 
concerns appear to exist. For example, Queensland demonstrated low performance in the 
2008 National Assessment Programme for Literacy and Numeracy (NAPLAN) testing 
(Analysis of Qld students NAPLAN 2008). Bostock and Boon (2012) conducted a study 
on pre-service teacher literacy, self-efficacy and literacy competence in Queensland. The 
objective of the study was to gain pre-service teacher perspectives about their preparation 
for English literacy and to discover any particular areas of literacy training during the 













teacher competence was also assessed as a small subset of English literacy skills to 
confirm that the participant skills and competence reflected their levels of self-efficacy 
for literacy. The findings indicated that, although these pre-service teachers were 
confident in their literacy, this confidence did not necessarily match the results of their 
English literacy skills, which had been previously assessed. The study also noted that pre-
service teachers require more instruction in English grammar, including English language 
units, in the curriculum for the Bachelor of Education degree to support their literacy 
needs. 
In another study, Penn-Edwards (2010) surveyed first year education students at 
Queensland University about the levels of competency and literacy expected of teachers 
in schools. The survey examined eight areas to ascertain the levels of skills students 
thought necessary for effective teaching and to compare these aspects with their own 
skills. The results showed that spelling and English grammar competences were rated the 
highest. This result is supported by Hadjioannou and Hutchinson (2010), who 
recommended that pre-service teachers enter colleges with strong backgrounds in English 
grammar. Teacher education programmes often provide students with other courses such 
as teaching methods, rather than teaching them the fundamental English grammar before 
moving on to other instruction. 
2.6.2 The English grammar competence of Thai pre-service teachers 
As stated earlier in the Thai educational context, perceptions of the communicative 
approach have been influenced by the comprehension approach advocated by well-known 
linguists Krashen and Terrell (1983). A negative impact of the comprehension approach 
on language teaching in Thailand stems from Krashen and Terrell’s (1983) proposal that 
all English grammar instruction should be excluded from the classroom so that the study 
of English grammar can adopt an implicit communicative approach (Celce-Murcia 1991). 
Unfortunately, Bialystok (1994) warns that this could lead Thai students to forego the 
numerous benefits of studying English grammar explicitly for their English 
communication. Previously, Thai learners using the grammar approach studied English 
grammar explicitly, analysing grammar rules and structures consciously. Bialystok 
(1994) also cautions that this method is useful for the rapid acquisition of communicative 
skills. According to Cummins (1979), learners may not be able to achieve higher 
communication and understand language if they have inadequate grammar rules and 
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structures and do not know how to apply them. Moreover, the literature reviewed in this 
study (Rea 1983; Moller 1977) argues that students with weak language are less likely to 
be successful in their studies than students who are proficient in the language. 
2.6.3 Thai pre-service English teacher grammar competence and expectations of 
primary-school teachers 
Although a practicum is provided in Thailand for pre-service English teachers, many 
students still lack professional knowledge and skills (Yourn 2000; Yuwono & Harbon 
2010; Seubsang & Boonphadung 2012). These students may not be ready to meet the 
expectations demanded of the teaching of English in schools. For example, Thai pre-
service primary English teachers are expected to teach English grammar explicitly during 
their practicum. However, the majority of Thai English teachers in rural primary schools 
do not have a Major in their studies in English. According to Graham (2011), many Thai 
English teachers at a primary level had not studied English as a Major and had not been 
trained to teach English (Prapphal 2008; Graham 2011). Nonetheless, there is an 
expectation that pre-service English teachers who have a teaching degree from university 
will be able to teach grammar explicitly to primary-school students during their 
practicum. Unfortunately, a teaching qualification from a university does not guarantee 
the literacy competence of Thai pre-service teachers, especially the knowledge of English 
grammar. 
While there is a discussion among educators from various institutions about how to 
prepare pre-service English teachers prior to teaching training (Prachak 2006; Vibulphol 
2004), there are few studies on pre-service teacher preparation courses and none that 
examine the teaching of grammar. 
2.6.4 Studies of preparation courses for Thai pre-service English teachers 
In a study conducted through the School of Education at the University of Queensland, 
Prachak (2006) investigated a preparation programme for Thai pre-service English 
teachers. The study addresses the extent to which these student teachers are trained to use 
CLT during their practicum and the assistance they receive to reflect on their teaching 
practice. The results suggest that reflective teaching enables students to use English and 
CLT in their classrooms. 
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A similar study has been conducted in the US; Vibulphol (2004) found evidence to 
suggest that belief of pre-service English as a foreign language (EFL) teachers in the 
communication-based curriculum in which they have been educated can help them to 
prepare themselves to adopt the communicative approach in their classrooms. However, 
these studies are based on teaching communicative language and are not directly relevant 
to pre-service teacher preparation for teaching grammar. 
The findings advanced so far are opposed to those of Yuwono and Harbon (2010), who 
argue that grammar is the first competency that English teachers in the era of globalisation 
should have—followed by competence in sociolinguistics and a grasp of pedagogy for 
developing proficiency in English. This concurs with Prachak’s (2006) view that pre-
service English teachers should have sufficient grammatical knowledge and should be 
adequately competent in English. 
Another study from the Rajabhat Institute, by Nakhon Sawan (Prachak 2006), 
investigated the preparation programme for student-teacher language teaching. This study 
assesses the training of teachers to use CLT instead of teaching grammar. 
Recently, another study from Suan Sunandha Rajabhat University, Thailand (Seubsang 
& Boonphadung 2012) investigated university supervisors’ opinions about the 
professional development of learning-management skills in pre-service teachers at 
Rajabhat University (teacher colleges). While, this paper is not directly relevant to pre-
service teacher preparation for teaching English grammar, the present study documents 
concepts and theories closely aligned with a contextualized grammar test. The next 
section will review the theoretical models and examine their applicability to the present 
study. 
The theoretical literature investigated for this study relates to, first, the theory of 
developing contextualized grammar tests and, secondly, measurement theory. For the 
grammar test in this study, three theoretical models are discussed, including the five-
category framework of Littlewood, Canale’s (1983) theoretical framework for an 
integration grammar test and Rea-Dickins’s (1991) five factors that contribute to the 
communicative nature of a grammar test development. Further, it is important to include 
classical test theory, as it will be required in the study as a control to confirm the qualities 
of the test items of the proposed assessment tool. 
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2.7 Theories That Inform the Development of a Contextualized 
Grammar Test 
2.7.1 The Littlewood five-category framework  
Littlewood’s five-category framework informs the development of language teaching and 
testing (Littlewood, 2007). The framework developed and modified through 2003, 2004 
and 2005 primarily deals with a ranking along a continuum of activities from discrete 
forms (with no focus on meaning) to activities that are still based on form but also have 
a communicative element to them. The focus is clearly on the communication of 
meanings. The information presented in the five-category framework is diagrammatically 
presented in Figure 2.2. 
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Figure 2.2: The Five-category Framework 
(Littlewood  2007, p 247) 
Applying Littlewood’s (2007) five-category framework, the fifth category relates directly 
to this study as it provides a clear concept of test activities that are appropriate for an 
integrated grammar test. Based on this category of the framework, authentic 
communication activities, such as problem-solving and content-based tasks, are 
recommended to focus on the ways in which the message of communication corresponds 
to the appropriate language forms (grammar structures). This suggestion is supported by 
Fotos and Ellis (1991), who also recommend a task-based approach to grammar 
(1) At the most form-focused end of the 
continuum is non-communicative learning 
(2) Pre-communicative language practice, 
in which the focus is still primarily on 
language but also oriented towards 
meaning. 
(3) With the third category, communicative 
language practice, we come to activities in 
which learners still work with a predictable 
range of language but use it to convey 
information. 
Activities in which learners use 
recently taught language as a basis 
for information exchange or to 
conduct a survey among their 
classmates. Grammar instruction 
is limited. 
 
(4) In the fourth category, structured 
communication, the main focus moves to 
the communication of meanings, but the 
teacher structures the situation to ensure that 
learners can cope with it using their existing 
language resources, including perhaps what 
they have recently used in more form-
focused work. 
More complex information—
exchange activities or structured 
roleplaying tasks. Grammar 
instruction is almost 
unrecognisable and merged with 
the context. 
(5) At the most meaning-oriented end of the 
continuum, authentic communication 
comprises activities in which there is the 
strongest focus on the communication of 
messages and the language forms are 
correspondingly unpredictable. 
Discussion, task-based, problem-
solving, content-based tasks and 
larger-scale projects. 
Grammar instruction is almost 
invisible. 
Includes grammar exercises, 
substitution drills and 
pronunciation drills. 
‘Question and-answer’ activities 
in which the teacher asks 
questions to which the teacher 
knows the answer. Grammar 
instruction is explicit. 
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instruction. They observe that this provides learners with an opportunity to solve grammar 
problems interactively and explicitly. This is called a grammar-consciousness-raising task 
because the task involves communicative competence and has an L2 grammar problem 
as the task content. Learners are able to focus on a grammar-structure form while they are 
engaging with the meaning of the target language. In other words, they develop 
grammatical knowledge while they are communicating. Therefore, the language teaching 
activities outlined in Littlewood’s (2007) framework—especially the fifth category—
may be appropriate as a model in the present study. 
According to Littlewood’s (2007) framework, a task-based approach seems an 
appropriate model to draw on for this specific study of developing grammar assessment. 
However, he does not suggest how to develop the task-based tests to assess 
communicability. A second theoretical framework, as proposed by Canale (1983), would 
be helpful for the proposed study as it can be applied for contextualized grammar testing. 
2.7.2 Canale’s (1983) theoretical framework 
It is important to note the work of Canale (1983) as its theoretical framework primarily 
deals with the integration of traditional grammar and communicative competence 
components (Piggin 2012). Canale’s 1983 work is based on previous work conducted 
with Swain in 1980, which proposed a theoretical framework for communicative 
competence in second-language teaching and testing. Their framework was influenced by 
Chomsky’s (1965) definitions of ‘competence’ and ‘performance’ and Hymes’s (1972) 
perception of communicative competence, which included not only ‘grammatical 
competence’ (implicit and explicit knowledge of the rules of grammar) but also 
contextual or ‘sociolinguistic competence’ (knowledge of the rules of language use). In 
addition to the concepts of grammar competence and sociolinguistic competence, 
‘strategic competence’ was introduced. According to Canale and Swain (1980), ‘no 
communicative competence theorists had devoted any detailed attention to 
communication strategies that speakers employ to handle breakdowns in communication’ 
(p. 25). 
In his 1983 paper, Canale re-examines his and Swain’s previous work and discusses 
further theoretical issues relating to the distinction between communicative competence 
and actual communication (Piggin 2012). At the same time, he explores pedagogical and 
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testing implications (Canale 1983), considering ‘discourse competence’, which was 
included as a rule of discourse under the sociolinguistic competence component in the 
1980 framework (Canale & Swain 1980). The evolution of Canale and Swain’s 
theoretical framework is presented in Figure 2.3. 
 
Figure 2.3: Canale’s (1983) Outline of the Integration of Grammar and 
Communicative Competence Testing (Piggin 2012, p. 81) 
There is an attempt by Canale (1983) to integrate all four competences in his theoretical 
framework: grammar competence, communicative competence, strategic competence and 
discourse competence. However, Schachter (1990) and Celce-Murcia (1995) argue that 
the components of communicative competence in Canale’s (1983) model are not 
adequately defined and lack details which prevents it from being a well-articulated model 
of communicative competence, which may result in an ambiguous theory of assessment 
construction (Celce-Murcia 1995). Canale (1983) only provides a rough, abstract concept 
of each competence, limiting the use of this particular study. However, on the other hand 
Rea-Dickins (1991) also provides a useful framework for consideration. 
Communicative 
competence 
Grammatical competence: the features and 
rules of language, vocabulary, word and 
sentence formation, pronunciation, spelling 
and linguistic semantics. 
Sociolinguistic competence: the 
sociocultural rules of use; utterances are 
produced and understood appropriately (both 
meaning and form) in different 
sociolinguistic contexts depending on 
contextual factors. 
Strategic competence: the mastery of verbal 
and non-verbal communication strategies to 
either compensate for breakdowns in 
communication or enhance the effectiveness 
of communication. 
Discourse competence: the mastery of a 
combination of grammatical forms and 
meanings to achieve a unified spoken or 
written text in different genres with cohesion 
and coherence. 
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2.7.3 Rea-Dickins’s (1991) five factors that contribute to the communicative nature 
of a grammar test development 
Rea-Dickins’ (1991) work makes specific reference to communicative grammar, 
informed by both linguistic description and psycholinguistics. Importantly, she has 
proposed a theoretical and analytical framework, which examines the tests of grammar 
(p.112). In developing this framework she draws on a variety of definitions of grammar, 
including grammar as form (the Chomskyan view of language); grammar and language 
use referring to the Hymesian model of communicative competence and finally grammar 
and language use drawing on a definition of linguistic competence (p.113).  
Rea-Dickens’ work has been developed on the notion that if communicative grammar is 
viewed as a resource to convey meaning… then meanings are created within contexts and 
appropriate grammatical forms (p. 120). Therefore, she identifies a number of features 
which may inhibit a grammar test from being communicative in nature, such as a 
decontextualized single sentence format or if the instructions are presented in ‘purely 
grammatical terms’ (p. 120). 
Considerations raised from Rea-Dickens’ work is that there should be an authentic 
purpose for the communication, a target audience identified and a less rigidly controlled 
completion of the test items. She argues that communicative testing of grammar requires 
a ‘task based approach’ in a ‘realistic situation’ with ‘instruction that focuses on the 
exchange of information’ in the completion of the task (p.120). 
She reminds us in test development that meaning focused, as opposed to form-focused 
instructions should be provided while not providing grammatically explicit information, 
as this would ‘give rise to grammar tasks which are not communicative’ (p.128). 
Rea-Dickins’s (1991) five factors that contribute to the communicative nature of the 
grammar test are illustrated in Figure 2.4. 
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Figure 2.4: Rea-Dickins’s (1991) Five Factors that Contribute to the 
Communicative Nature of the Grammar test 
Rea-Dickins (1991) recommends that for a test to measure grammar competence, the test 
must provide more context than merely a discrete-point single sentence. This is supported 
by McNamara (2000) and Rafajlovicova (2003), who mention that grammar testing in the 
form of discrete-point single sentences may not be practical for testing learners’ language 
performance because it focuses more on the formal linguistic system, rather than on the 
grammar used to achieve communicative competence. Moreover, Rea-Dickins (1991) 
further explains that a communicative purpose should be identified for a test activity. In 
addition, test takers should be provided with an opportunity to create their message and 
to produce an appropriate grammatical response to a given context. Last, instructions for 
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the test taker should focus on meaning rather than form and should indicate an audience 
to whom the communication is to be addressed. 
Rea-Dickins’s (1991) five factors provide a clear concept of how to develop a 
contextualized grammar test. However, this framework has not been justified by any 
empirical evidence, so the question remains as to whether it will work in practice. 
As mentioned earlier, the theoretical literature for this study relates to, first, the theory of 
developing contextualized grammar tests and second, a measurement theory. Apart from 
the test theory which is mentioned above, it is necessary to understand an educational 
measurement theory to confirm that all test items in this study are valid and reliability. 
2.8 Educational Measurement 
Educational measurement refers to the analysis of scores obtained from an educational 
assessment to infer the abilities and proficiencies of students. There are numerous terms 
related to educational measurement that it is necessary to understand, such as assessment, 
evaluation, measurement, test, validity and reliability. 
2.8.1 The interrelationship of assessment, evaluation, measurement, test, validity 
and reliability 
Assessment, evaluation, measurement, test, validity and reliability have a relationship and 
are basic technical terms that are necessary for testing development. Brookhart (1999) 
mentions that ‘an assessment’ is the process of an instructor gathering information 
(grades, scores—including judgements based on student test results—assignments, 
projects and other work) to make decisions about student grades and the future content of 
a course or a programme. Bachman (1990) explains that ‘evaluation’ is the process of 
systematically gathering information for decision-making purposes to assist both the 
ability of the decision maker and the quality of the criteria on which the decision is based. 
Moreover, Huitt, Hummel and Kaeck (2001) add that ‘measurement’ is the procedure for 
ensuring the quality of information gathered from classroom assessments by using ‘a test’ 
as a measurement instrument (Bachman, 1990) for student knowledge to ascertain what 
students know or have learned. Additionally, Brookhart (1999) also stresses that the 
information from classroom assessments should be ‘valid’ and ‘reliable’. According to 
Gay (1996), the concept of ‘test validity’ indicates that a test measures what it is supposed 
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to measure. Further, efforts to establish ‘test reliability’ can be undertaken to achieve 
stability or consistency in the measured scores; in other words, similar or consistent scores 
of a test are expected if the same group of participants repeatedly takes the test. However, 
Trochim (2006b) cautions that a test may be valid but not reliable. In this case, the test 
has been developed to measure what it is supposed to measure but the test does not 
produce consistent scores. In some cases, a test may be reliable but not valid. This means 
that the test measures consistently and systematically but records the wrong value for all 
respondents. Trochim (2006b) also adds that sometimes a test may be neither valid nor 
reliable; in other words, the test has not been developed to measure what it is supposed 
to measure and the measured scores of the test are inconsistent. Therefore, a good test 
measurement is required to ensure that developed tests are valid and reliable.        
The aim of this study is to develop a computer-based diagnostic assessment where two 
types of scores were collected: individual scores of each examinee and whole scores of 
all test takers. Therefore, it is necessary to have measurement tools to analyse the test. In 
general, there are two theories about test measurement: ‘the classical test theory (CTT)’, 
otherwise known as ‘the traditional test (CTT)’ and ‘the item response theory (IRT)’. 
However, according to Fan (1998) ‘the item response theory’ is more theory grounded 
and focuses on the item-level information meanwhile ‘the classical test theory (CTT) is 
widely used because the theory does not evoke complicated theoretical models and can 
be applied in many testing designs. Importantly, ‘the classical test theory (CTT) focuses 
on the test-level information and the essential part of ‘the classical test theory (CTT) is 
an item analysis; item difficulty and item discrimination which are directly involved in 
the methodology in this study. Therefore, the ‘classical test theory’ was adopted to 
confirm the quality of the test in this study.    
2.8.2 Test measurement theory 
2.8.2.1 The classical test theory 
According to Champlain (2010), the main principle of the classical test theory is that the 
scores that individual test takers obtain in a given examination—symbolised by X—can 
be divided into the true scores (T) of each test taker (the observed scores) and a random 
error component (E): The true scores (T) form the expected value obtained from test 
takers infinitely repeating the same test. 
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X = T + E 
Based on Kline (2005), errors in test taker scores (E) can occur through the procedures of 
testing and are normally distributed. To clarify, sometimes test taker achieve high test 
scores because they are well prepared for the test. Sometimes their test scores are lower 
because they might be tired or distracted by factors such as stress or hunger. Therefore, 
there is no methodical pattern as to how these errors will occur. Moreover, the true scores 
of individual test takers can be obtained by examining the errors found in the test; the 
main concern of the classical test theory is to eradicate the random error (E) effectively. 
The more that the errors in the true scores are eliminated, the truer these scores are. 
Therefore, the true scores of test takers can be measured by the performance of individual 
test takers and the difficulty levels of each of the test questions (Champlain 2010). 
Following ‘the classical test theory’, two forms of data analysis will be conducted in this 
study: ‘a test item analysis’ and ‘an entire test analysis’. The details are presented in 
Figure 2.5. 
 
Figure 2.5: Forms of Data Analysis in This Study 
2.8.2.2 Individual test item analysis 
It is necessary to ascertain the quality of each test item to gain appropriate test items for 
the final draft. This can be achieved by conducting a ‘test item analysis’ (Masters & 
Keeves 1999; University of Washington Office of Educational Assessment 2005). Test 
item analysis is a statistical technique for examining test takers’ answers to individual test 
items (University of Washington Office of Educational Assessment 2005). Therefore, the 
test item analysis will be undertaken after each test item has been scored. One way to 
examine the quality of test items is to pre-test or to conduct a pilot test (Kunnan & Carr 
2012). Kunnan and Carr (2012) add that the aim of item analysis is to gain information 














from test items and this information can be used to identify defects in test items so that 
any deficient test items can be deleted or revised for appropriate use in the actual test. 
However, although a test item analysis provides the necessary information for a test 
problematic test items. Test constructors must discover the problems caused and make 
decisions about problematic test items to be deleted or maintained and the revision of any 
deficient test items (Ebel & Frisble 1991; Master and Keeves 1999). According to Kunnan 
and Carr (2012), one way of conducting test item analysis is to discover whether the test 
is too difficult or too easy for test takers and this process is carried out through the 
calculation of ‘item difficulty’. Qualified test items should be able to discriminate high-
score test takers from low-score test takers. To achieve this facility, all test items can be 
analysed by calculating for ‘discrimination power’. Further, in the case of multiple-choice 
tests, any incorrect choices should be examined and improved and the way to improve 
these incorrect answers is to conduct ‘distracter analysis’. 
In summary, the purpose of undertaking ‘an individual test item analysis’ is to check the 
quality of each test item, a process that involves considering three important properties: 
‘item difficulty’, ‘discrimination power’ and the ‘effectiveness of distracters’. The 
researcher has decided not to analyse the ‘effectiveness of distracters’ in this research, as 
this property is more appropriate for a multiple-choice test format rather than a 
contextualized grammar test, the development of which is the aim of this study (Kunnan 
& Carr 2012). 
2.8.2.2.1 Item difficulty 
According to Masters and Keeves (1999) and Hogan (2003), to make each test item 
appropriate, item difficulty must be analysed to discover the proportion or the percentage 
of test takers who choose the right answer for each question. If only a small percentage 
of students select the right answer for a particular question, that question is probably too 
difficult. In contrast, if a high percentage of students select the right answer for a 
particular question, that question may be too easy: the higher the percentage, the easier 
the test item. Levels of item difficulty are usually known as p-values and p represents the 
percentage ranging from 0% to 100% (Hogan 2003) or the proportion ranging from 0.00 
to 1.00. To compute item difficulty, the number of test takers who select a test item 
correctly will be divided by the entire number of people answering the item. For example, 
if there are 100 test takers and 85 of them answer a test item correctly, that particular test 
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item will have a p value of 0.85, whereas an item answered correctly by 25 test takers 
will have a p value of 0.25. However, items with a p value of 0.0 when the correct answer 
is not selected and with a p value of 1.0 when all test takers choose the correct response 
are useless because they do not provide measurable differences (Matlock-Hetzel 1997). 
Normally, the optimal levels of item difficulty are between 0.25 and 0.85. If any item has 
a p value of less than 0.25, it is quite difficult and if any item has a p value of more than 
0.85, it is too easy. In both cases, the test constructer should delete or review these two 
items (Hogan 2003) (see Chapter 3 for more details). 
As mentioned earlier, the purpose of undertaking an individual test item analysis is to 
check the quality of each test item, which involves considering not only the test difficulty 
but also its discrimination power. The next section discusses how discrimination power 
is measured. 
2.8.2.2.2 Discrimination power  
An ideal test item is one that high-scoring test takers are supposed to pass and that most 
low-scoring test takers probably fail (Gregory 2000). If competent students do not achieve 
good marks, but students with low proficiency score high marks, this means that the test 
is faulty or inappropriate. Discrimination power must be analysed to distinguish high-
scoring students from low-scoring students. According to Matlock-Hetzel (1997), the 
discrimination index or ‘D’ is the number of test takers in the higher group who selected 
a particular test item correctly minus the number of test takers in the lower group who 
answered the test item correctly and divided by the number of test takers in the largest of 
these two groups. 
In computing the discrimination index (D), total scores for the test will be distributed and 
ranked, commonly divided by the 27% at the top for the higher scoring group and the 
27% at the bottom for the lower scoring group (Matlock-Hetzel 1997; Hogan 2003). 
Moreover, Matlock-Hetzel (1997) also explains that the discrimination power can be 
calculated by subtracting the number of test takers who answered the test item correctly 
from the number of test takers in the higher scoring group who selected a particular test 
item correctly and then dividing this figure by the number of test takers in the largest of 
the two groups (see Chapter 3 for more details). 
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Test item analysis is a statistic to confirm the quality of a test. However, this statistic 
alone may not be enough for a test to be deemed of sufficient quality. Therefore, this 
researcher planned to conduct an ‘entire test analysis’ to confirm the quality of the 
designed diagnostic English grammar assessment. The two features of test measurement 
that were considered during the entire test analysis are ‘test validity’ and ‘test reliability’. 
2.8.2.3 Entire test analysis 
Reliability and validity are well-known and basic benchmarks of language testing. The 
concept of reliability has received attention because it can be ascertained by statistical 
analysis. Because of the capacity of test results to affect all concerned parties, validity has 
recently been described as essential for evaluating language tests (Vanderwalt & Steyn 
2008) and its surety is required before conducting test reliability. This is because if a test 
is invalid, then the reliability of that particular test can be obscured. 
2.8.2.3.1 Test validity  
Test validity refers to whether a test measures what it intends to measure (Vanderwalt & 
Steyn 2008). A test can be reliable but it may not be valid because, although it may 
provide reliable and consistent results, it may measure the wrong attribute. Similarly, a 
test may be invalid if it is unreliable (Trochim 2006b). There are three categories of test 
validity: content validity, construct validity and criterion validity (Brown 1996). 
2.8.2.3.1.1 Content validity 
According to Brown (2000), content validity is conducted to investigate whether the test 
content that has been designed can be used as a representative sample for the content to 
be measured. To investigate the validity of test content, experts in the particular test 
content area need to be consulted to make judgements about the consistency of test items 
and test objectives (Brown 2000). Therefore, the content analysis in this study was 
checked by five grammar experts to ascertain the consistency between the behavioural 
objectives for learning outcomes and their alignment with the test purposes and test items. 
The content validity of the test was checked by employing the item of concurrency (IOC) 
calculation method of Rovinelli and Hambleton (1977) (see Chapter 3). 
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2.8.2.3.1.2 Construct validity 
Construct validity denotes the extent to which a test measures the construct that it is 
intended to measure (Vanderwalt & Steyn 2008). Construct validity answers the question 
as to whether the measurement adheres to the theory in an appropriate way. The 
diagnostic English grammar assessment in this study was constructed to measure pre-
service teacher grammatical knowledge by integrating communicative competence. The 
test was developed in a contextualized form based on Rea-Dickins’s (1991) five factors 
that contribute to the communicative nature of a grammar test development. According 
to Phelan and Wren (2005–06), construct validity can be assessed by consulting a panel 
of experts to examine the items and make decisions as to the abilities that each particular 
item is intended to measure. Therefore, grammar experts must be consulted to check the 
consistency between the test items and Rea-Dickins’s (1991) five factors that contribute 
to the communicative nature of a grammar test development. 
2.8.2.3.1.3 Criterion-related validity 
According to Drost (2011), criterion-related validity designates the degree of 
correspondence between a measured test and another criterion of interest, usually 
produced by the correlation of test results. Criterion-related validity can be used to predict 
future or predictive validity. For example, students’ graduate management admission test 
(GMAT) scores are used to predict their grade point averages (GPAs) in a graduate 
programme. Correlations are used to assess the strengths of the association between the 
GMAT score and the criterion or GPA. Criterion-related validity can also be used to 
predict the present or concurrent validity of an event; for example, to assess student 
cumulative learning throughout a major. This measure can be correlated with a 
standardised measure for the relevant discipline, such as an Educational Testing Service 
(ETS) test or the graduate record examinations (GRE) subject test (Phelan & Wren 2005–
06). 
2.8.2.3.2 Test reliability 
Test reliability generally refers to the stability or consistency of the test measurement, 
indicating that the test will give precise results no matter how frequently it is used 
(Carlson 2009). This indicates that the reasons for the test construction are apparent and 
not obscure to examinees. Students can take the test fully understanding both the 
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questions and the answers and they can complete the test according to their real potential. 
McLeod (2007) states that there are two type of test reliability: one is internal and the 
other is external. Internal reliability indicates that a measure is consistent with itself. This 
reliability type can be calculated by the split-half method, by comparing the scores of 
one-half of a test with the scores from the other half. If the results of both halves of the 
test are similar, this suggests that the test has internal reliability. However, McLeod 
(2007) claims that the spilt-half method is only appropriate for large questionnaires in 
which all questions measure the same construct. External reliability can be calculated by 
the test–retest method. For example, the same test is given to the same group of 
participants on two separate occasions over a period of time (Phelan & Wren 2005–06). 
If both test results are similar then the test is reliable. However, it takes a long time to 
gather results using the test–retest method (McLeod 2007). External reliability can also 
be calculated using parallel forms reliability (Trochim 2006a), by assessing the 
consistency of the scores of two tests that have been developed in parallel forms. Parallel 
forms reliability is conducted by administering both forms of tests to the same group of 
test takers. The correlation between the two parallel forms provides an estimate of 
reliability. 
The ascertaining of test reliability in this study will be conducted by administering the 
computer-based contextualized diagnostic grammar assessment to the same group of 
target participants at one time using ‘Lovett reliability’—a formula that has been used in 
computer programmes—to analyse the test items in this study. Lovett reliability is 
incorporated as part of the criterion-referenced test (see Chapter 3) and has the following 
formula: 
 
Rcc = the reliability of the criterion-referenced test 
K = the number of test items 
X1 = the sum of the individual test scores 
C = the cut scores 
Test item analysis is a necessary procedure for qualifying all test items for the final draft. 
However, test item analysis may not be enough to qualify a test. Cut scores are also 
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counted as an important part of the procedure for test development and are defined in the 
following section. 
2.8.3 Cut scores and criteria 
The term ‘cut scores’ refers to the minimum possible scores that students must obtain to 
pass a test (Zieky, Perie & Livingston 2006). In some cases, cut scores can indicate 
proficiency and represent various proficiency levels, such as basic, proficient or 
advanced. In education, cut scores may be applied in exams for certification and licensing 
and used to make decisions about whether examinees are professionally qualified 
(‘Hidden curriculum’ 2014). Zieky et al. (2006) add that the setting of cut scores should 
necessarily include judgements and qualifications about courses and exams from either 
the teachers involved or from other teachers in a relevant content area, including groups 
of experts. Normally, the panel will review the test items—the questions, problems and 
tasks—and determine the levels of difficulty of each test item (‘Hidden curriculum’ 
2014). Moreover, the performance of students in the classroom is also considered. Cut 
scores should be determined appropriately because, if the scores are set too high, some 
examinees may fail a test unnecessarily. In contrast, if the cut scores are set too low, this 
can affect the standard of learning. For the purposes of this study, the academic staff in 
the English programme at the Faculty of Education, Northern University, Thailand, 
discussed and considered the cut scores and criteria for passing the content areas of each 
grammar test in this study; details are provided in Chapter 3. 
It should be noted that cut scores and criteria are different testing elements. Cut scores 
refer to the minimum scores that a student must obtain to pass a test (Zieky et al. 2006), 
while a criterion informs or acts as a reason for decision-making or judgement (‘Criterion’ 
n.d.). For example, the cut score required for test takers to pass the tense section in this 
study is 13 out of 21. Nevertheless, the test takers in this study were tested about time-
clause tenses; therefore, the criterion of test items 96–97 is that individual test takers are 
required to correct both items. This is because both test items assess knowledge of the 
past tense (as a time-clause tense) and the past perfect progressive tense (for the main 
clause) appropriately in clauses reporting a past event. For example, I had been sleeping 
for only two hours when the doorbell rang. Therefore, it is evident that a basic 
understanding of criterion-referenced testing is required for this study. 
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According to Hambleton (1999), criterion-referenced testing occurs where test scores are 
used to create a declaration about expected test taker performance levels in relation to a 
well-defined content area and considering whether each test taker answers the test 
questions correctly. This is contrasted with norm-referenced testing, whereby test taker 
performance levels are determined with respect to a group of test takers using the same 
test (Mitchell, 2006) to ascertain whether a test taker answers the questions correctly 
compared with other students in the group.  
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Chapter 3: Research Methodology 
3.1 Introduction 
This chapter describes the methodology that was used in this research. Included in the 
section are descriptions of the research type, the study setting, the research design, the 
population and sampling plan, the test development or item creation, the remedial course 
content, the computer programme that was used in the study and the procedures for data 
collection and analysis. 
3.2 Type of Research 
The present study used the ‘quantitative research paradigm’ and, borrowing from Gall, 
Gall and Borg (2007), this research is classified as ‘quantitative research with a 
descriptive purpose’ (pp. 300–302) as this study describes areas of difficulty in English 
grammar for pre-service teachers. ‘Description’ is one of the four purposes of educational 
research, along with prediction, improvement and explanation (Gall et al. 2007). 
Further, this research is counted as ‘non-experimental research’ because the researcher 
did not reconvene with a sample group. In contrast to experimental studies that involve 
collecting data from a sample group at different points in time to study changes in the 
sample’s characteristics, descriptive research usually involves reporting on the 
characteristics of a sample group at a single point in time (Gall at al. 2007). 
In summary, the present study constitutes non-experimental quantitative research with a 
descriptive purpose that involves reporting the characteristics of a single sample at a 
single point in time. 
3.3 Study Setting 
This study focuses on the population of pre-service teachers undertaking a five-year 
programme of study to be primary teachers and studying English through the Faculty of 
Education, Northern University, Thailand (hereby referred to as pre-services English 
teachers). The faculty provides pre-service and in-service teacher training and other 
professional development courses. The pre-service teachers at Northern University have 
studied English grammar implicitly as part of a communicative curriculum from primary 
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to high school. The students only study fundamental English grammar explicitly in the 
first semester of their first year of university and, by their fifth year, they are required to 
commence teaching practice in schools. This situation raises questions about whether 
these students are ready for their pre-service teaching in terms of their personal English 
grammar levels and about the problems that might occur if they are not competent for 
their work as teachers in schools. 
3.4 Research Design 
The research design for this study involves: 
1. Gathering of information about the English grammar usage required for pre-
service English teachers at Northern University, Thailand. 
2. Collecting of a variety of commonly used, real-world contexts that were worked 
into testlets that each examine a variety of grammar topics. 
3.5 Population and Sampling Plan 
3.5.1 Population 
The population for this study comprises 450 pre-service English teachers from first to 
fifth year (there are approximately 90 students in each year) studying in the English 
programme at the Faculty of Education, Northern University, Thailand. They are male 
and female full-time students whose ages range from 19 to 23 years. All of the subjects 
are pre-service English teachers who have to achieve at least a 2.75 GPA to sit the 
university entrance exam. Generally, the population has similar grounding in English 
grammar, which they study explicitly in the first semester of their first year. After this, 
there is no further grammar teaching throughout their university study. When reaching 
their fifth year, they are required to undertake professional teaching practice in schools 
across the region. 
The sample population chosen to undertake the pilot study comprised students from the 
second and third years, excluding the first, fourth and fifth year students. The first-year 
students did not qualify for the sample group for this study because they had not explicitly 
studied a fundamental English grammar course and the fifth-year students had already 
commenced their teaching training. The fourth-year students would be undertaking their 
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practicum in a year’s time. Therefore, their grammar competence needs to be identified 
to ascertain their readiness for their teacher placement. As a consequence, the target 
participants were 90 fourth-year pre-service teachers. These students would take the 
actual test when the final version of the diagnostic test items had been constructed and 
validated after a series of pilot tests. 
3.5.2 Sampling plan 
3.5.2.1 Non-probability sampling: ‘Convenience sampling’ 
The researchers selected a sample group using a common method of non-probability 
sampling. In quantitative research, this is called ‘convenience sampling’ (Gall et al. 2007, 
pp. 174–175). 
Convenience sampling was used in this study for the following reasons. First, access to 
the research site was easy as it is where the researcher works and approvals for the data 
collection was made possible by a senior colleague. Secondly, all students in the sample 
group who would take the pilot test were identified as having similar levels of background 
knowledge in English grammar. Therefore, the sample represents the target population. 
Further, it was convenient to select students for the sample group whose timetables 
allowed for the pilot test. 
Initially, 10 third-year pre-service English students recommended by their professors 
provided commentary on the test as part of the pilot testing of the computer-based 
diagnostic English grammar assessment. These students studied in the same classroom, 
allowing the researcher to administer the tests easily, as the pilot tests would be conducted 
several times. 
3.5.3 Sample size 
According to Gall et al. (2007), quantitative researchers try to achieve results using a large 
group of individuals. However, it is difficult to investigate the entire population of 
individual educational researchers; instead, a sample must be selected. The large group 
under consideration is referred to as the ‘population’ and the smaller group that is actually 
studied is referred to as the ‘sample’. Sampling in quantitative research denotes the 
procedure for selecting a sample from a population and expecting that this sample 
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accurately represents that population. The sample size for this study was calculated using 
the formula of Taro Yamane (1973), as follows: 
n   = N 
1+N(e)2 
n = the sample size or respondents for this research 
N = population size 
e = level of precision (a confidence level of 95% and a 5% sampling error are considered) 
There were 90 target populations for this study and the sample size was calculated as 
follows: 
n   = N 
1+N(e)2 
The formula was performed as follows: 
n   =         90 
1+90(0.05)2 
n   =         74 
Therefore, the sample size for this study is 74. 
3.6 Methodology for the Computer-Based Contextualized Diagnostic 
English Grammar Assessment 
3.6.1 The procedures for test construction 
The multiple steps for constructing a computer-based contextualized diagnostic English 
grammar assessment are presented in the sections that follow. 
3.6.1.1 Content analysis 
Test content analysis is the first step in constructing a computer-based contextualized 
diagnostic English grammar assessment to determine the scope of the test. The test 
content analysis in this study was recommended by the academic staff in the English 
programme at the Faculty of Education, Northern University, Thailand. The course 
content that was used for this study is the English grammar course for pre-service teachers 
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(English 155118) from the Northern University’s 2012 curriculum. This course provides 
the English grammatical structures required for pre-service teachers to teach grammar 
explicitly at primary schools. 
3.6.1.2 Organising the test content 
The next step was to organise the test content into subtopics to make it easier to analyse 
the answers. The English grammar course for pre-service teachers (English 155118) in 
the Northern University’s 2012 curriculum focuses on parts of speech. The topic ‘parts 
of speech’ was divided for the test into seven sections: articles, nouns, pronouns, verbs, 
adjectives, adverbs and tenses. These sections adhere to the 2008 core curriculum for 
basic education that is currently required for language teaching at primary levels in Thai 
schools. 
3.6.1.3 Defining behavioural objectives and test contexts for each of the subtopics 
According to the Office of Education for the Thai Ministry of Education (1996), the 
behavioural objectives of each subtopic needed to be defined because a diagnostic test 
should correspond to the objectives of the instructions for the course. Moreover, the 
diagnostic test in this study was developed in a contextualized form based on Rea-
Dickins’s (1991) five factors that contribute to the communicative nature of a grammar 
test development. Therefore, the test content was also imbued with context during this 
procedure. 
In addition, the behavioural objectives were ranked for importance by grammar experts 
to determine the appropriate number of test items. Then, common mistakes made by 
students in grammar tests were researched for use as wrong answers in the test. As 
mentioned in Chapter 2, individual student knowledge weaknesses in English grammar 
can be identified by examining the wrong answers selected by each examinee (Adams & 
Torgerson 1964). Therefore, the answers selected—whether right or wrong—must be 
emphasised, rather than the overall score of each test taker. 
The diagnostic assessment for this research was developed into seven subtopics: articles, 
nouns, pronouns, verbs, adjectives, adverbs and tenses. All subtopics were attributed the 
one thematic context: ‘The lives of pre-service teachers during a practicum’. Details of 







Table 3.1: Test Content, Behavioural Objectives and Test Contexts 
Test Content Behavioural Objectives Test Contexts 
Adjectives This section tests student knowledge of adjectives. Given 
the situation of discussing their preferences for schools to 
conduct their practicum, students are asked to write the 
correct forms of comparative and superlative adjectives to 
complete the dialogue. 
Next semester all the fifth-year students will have their 
practicum. In the dialogue below, two classmates are discussing 
their placement in primary schools. Pre-service teachers are 
allowed to choose the schools they will teach in. Pimon and 
Somjai (the characters in the text) are comparing the options 
available. 
Verbs This part of the test is designed to measure student 
understanding of verbs. Given the situation of gathering 
information, students are required to select the correct 
infinitive verb or gerund to complete the sentences. 
The dialogue below takes place on the orientation day of the 
practicum. All pre-service teachers are required to see their 
supervising teachers for advice about their training. The 
following dialogue takes place between a pre-service teacher, 
Pimon and her supervising teacher. 
Pronouns This section is designed to examine student knowledge of 
pronouns. Given the situation of a classroom activity, 
students are asked to write the correct forms of possessive 
adjectives and possessive pronouns in response to the given 
pronouns. 
The dialogue below takes place between Pimon and her 
students. Today is her first day and she is responsible for a year 
two class. She is going to teach English grammar on the topic of 
possessive pronouns and possessive adjectives through song. 
She needs to take turns with students in her class to read the 
lyrics that she has prepared. 
Nouns This section measures student knowledge of nouns in the 
situation of pair work. Students are required to differentiate 
countable and uncountable nouns. 
Pimon and Ratana are having their practicum at a primary 
school. The following week, the school will organise a ‘book 
week’ activity. Pimon and Ratana are requested by their 







Test Content Behavioural Objectives Test Contexts 
Articles Each test item in this section tests student understanding of 
articles. Students are tested on their use of articles in the 
situation of asking for directions. 
Pimon has an appointment with her friend at a restaurant near 
the school where she has her practicum but she is unfamiliar 
with this part of town. She is asking for directions from a local 
resident. 
Adverbs This section tests the abilities of students to use adverbs. 
Students are required to select adverbs of manner and 
adverbs of frequency to complete the e-mail. 
Saijai has been practising her teaching at a primary school for a 
few months. She sends an e-mail to her friend, Pimon, who is 
also practising her teaching at another primary school. 
Tenses This section ascertains student abilities to tell an experience 
in the past using different tenses. Students are requested to 
tell their experience clearly by correctly using the past 
tense, the past perfect tense, the past progressive tense and 
the past perfect progressive tense. 
Saijai and Pimon have finished their practicum. They have an 
appointment to have lunch together at Wan Tan Mee restaurant. 





3.6.1.4 Constructing a contextualized testlet 
Once the contexts of the test had been created, a contextualized testlet for the diagnostic 
English grammar test was constructed based on the number of test items considered by 
grammar experts and the list of common mistakes for utilisation as wrong answers for the 
test. To construct the test in a contextualized form, a variety of contexts around which the 
grammatical structures should focus needed to be determined. The testlets were 
constructed using test items appropriate to given situations. The test content was adapted 
from a variety sources, such as a grammar in context exercises, literacy texts and news 
(Larson & Hendricks 2009) together with the imagination of the researchers. Table 3.2 
shows the number of testlets in each test section and followed by. 
Table 3.2: Numbers of Testlets in Each Test Section 
Test Section Testlets in Each Test Section 
Adjectives Test items no. 1–10 
Verbs Test items no. 11–22 
Pronouns Test items no. 23–34 
Nouns Test items no. 35–54 
Articles Test items no. 55–75 
Adverbs Test items no. 76–85 
Tense Test items no. 86–105 
Total: 105 test items 
 
 
Once the test contexts and the testlets had been designed, a table of specification was 
created to describe the topics to be covered by a test and the number of items including 
the context in each test topic. Table 3.3 presents the table of specification in this study 
and followed by the computer-based contextualized diagnostic English grammar test in 







Table 3.3: Table of Specification 








Next semester all the fifth-year students will have 
their practicum .Two classmates are discussing their 
placement in primary schools .Pimon and Somjai the 
characters in the text are discussing the schools 




The context takes place on the orientation day of the 
practicum .Pimon is required to see her supervising 




The situation takes place between Pimon and her 
students .Today is her first day and she is going to 
teach English grammar on the topic of possessive 
pronouns and possessive adjectives through song .
She needs to take turns with students in her class to 





The following week, the school will organise a  ‘ book 
week ’activity .Pimon and Ratana are requested by 
their supervising teachers to arrange an exhibition 







Pimon has an appointment with her friend at a 
restaurant near the school where she has her 
practicum but she is unfamiliar with this part of 





Saijai has been practising her teaching at a primary 
school for a few months .She sends an e-mail to her 
friend, Pimon, who is also practising her teaching at 
another primary school. 
76-85 10 
Tenses Saijai and Pimon have finished their practicum .They 
have an appointment to have lunch together at Wan 
Tan Mee restaurant .While having lunch, they take 

















Context: Next semester all the fifth year students will have their practicum. In the 
dialogue below, two classmates are discussing their placement in primary schools. 
Pre-service teachers are allowed to choose the schools they will teach in. Pimon 
and Somjai are discussing the schools where they like to have their training. 
 
Instruction: Please complete the following dialogue by writing the adjectives in 
brackets into the correct forms of comparative adjectives and superlative adjectives. 
You can write more than one word. Press the “submit” button to record your answer. 
 
Pimon: Have you thought about your practicum? Have you chosen the school 
where you would like to train? 
Saijai: I prefer having my job training at a school in a town rather than a 
school in a suburb because most schools in towns are (1) (large)                                   
than schools in suburbs. Also, schools in towns are (2) (famous)                                      
than the ones in suburbs too. 
Pimon: I prefer teaching in a suburb because it is (3) (peaceful)                     
than teaching in a town even though schools in suburbs are (4) (tiny)                              
than those in towns. 
Saijai:  Don’t you think schools in suburbs are (5) (far)      than schools 
in towns. 
Pimon:   No, I don’t think so. I think I can have (6) (good)         
experience at a      suburban school rather than a town school. Which school 
in the town would you like to   train in? 
 
Saijai: I would like to get my training at Pitaya School because it is (7) (interesting) 
 
school in the town. How about you? 
 
Pimon: I would like to have my practicum at Ban Don School because it is (8) (poor) 
 
school in the suburb. 
 
Saijai: That means you will be (hardworking) (9)                
student in the class.   
Pimon: Yes, and I will be (10) (happy)                           student in the class too because                               




The diagnostic English grammar assessment in this study was developed into seven 
sections with 105 test items and given a contextualized form based on Rea-Dickins’s 
(1991) five factors that contribute to the communicative nature of a grammar test 
development. Therefore, grammar experts needed to be consulted to check the 
consistency between the test items and Rea-Dickins’s (1991) five factors that contribute 
to the communicative nature of a grammar test development. Figure 3.1 illustrates the 




Figure 3.1: The Form Completed by the Experts to Check the Consistency between the Test Items and Rea-Dickins’s (1991) Five Factors 
 
65 
3.7 Content Validity 
Following the evaluation by the experts, the consistency between the test items was 
revised against Rea-Dickins’s (1991) five factors that contribute to the communicative 
nature of a grammar test development. Then, it was necessary to consult the grammar 
experts again to check the content validity of the test for consistency between the 
behavioural objectives in the learning outcomes and its alignment with the test purposes 
and test items. The content validity of the test was checked using the IOC calculation 
method of Rovinelli and Hambleton (1977). The IOC was calculated on the basis of the 
feedback received from the five grammar experts and the details are as follows. 
IOC = ∑R 
N 
IOC = consistency between item & the objective 
N = number of experts 
∑R = scores from all experts (see Table 3.3) 
Table 3.4: Expert Score Categories 
Mark Details 
+1 The individual test item is consistent with the test objectives. 
  0 I am unsure whether the individual test item is consistent with the test objectives. 
−1 The individual test item is not consistent with the test objectives. 
Usually, based on the calculation method of Rovinelli and Hambleton (1977), if any test 
item has an IOC (mean) of less than or equal to 0.50, that test item must be revised 
following the advice of the grammar experts. However, to ensure that all test content in 
this study was valid, if any test item had an IOC (mean) equal to 0.60, that test item was 
deleted or revised. Therefore, all 105 test items in this study have an IOC (mean) of more 
than 0.60. 
3.8 Content Area and Matching Code 
After all test items had been created and checked by the grammar experts, the grammar 
content areas could be listed according to the 105 test items and coded to match the 
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individual test takers who scored zero in particular test items, as shown in Tables 3.5 –
3.11. These procedures were also linked to the creation of a portfolio on each test taker. 
Table 3.5 shows the grammar codes for the area of adjectives matching individual test 
takers who scored zero in particular test items. 
Table 3.5: The Grammar Codes of Adjectives; Test Items 1–10 
Each test taker who 
scored 0 in the 
following test item 
numbers. 
Matching codes of language weaknesses areas as follows: 
1 (Adj1) Making mistake in the area of a one-syllable adjective 
from words ending in ‘e’; for example, large  larger. 
2, 3 (Adj2) Errors in using two or more syllable adjectives to 
compare two things. 
4 (Adj3) Making mistake in using short or two-syllable adjectives 
ending ‘y’, such as tiny as comparatives. 
5, 6 (Adj4) Incorrect use of irregular adjectives, such as ‘good’ or 
‘far’. 
7, 8, 9 (Adj5) Being unable to identify whether the given sentences 
contain comparative or superlative adjectives and being 
confused about the rules for making superlative adjectives to 
compare one subject to the rest of the group to which it belongs.  
10 (Adj6) Errors in the superlative form of two-syllable adjectives 
ending ‘y’. 
 
Table 3.6 shows the grammar codes for the area of verbs matching individual test takers 
who scored zero in particular test items. 
Table 3.6: The Grammar Codes of Verbs; Test Items 11–22 
Each test taker who 
scored 0 in the 
following test item 
numbers. 
Matching codes of language weaknesses areas as follows 
11, 13, 14, 18, 19, 21 (V1) Using infinitives 




Table 3.7 shows the grammar codes for the area of pronouns matching individual test 
takers who scored zero in particular test items. 
Table 3.7: The Grammar Codes of Pronouns; Test Items 23–33 
Each test taker who 
scored 0 in the 
following test item 
numbers. 
Matching codes of language weaknesses areas as follows 
23, 25, 27, 29, 30, 32 (Pro1) Possessive adjectives; being unable to identify the first, 
second and third persons and then to do so using the adjective 
pronouns for each person. 
24, 26, 28, 31, 33 (Pro2) Possessive pronouns, being unable to identify the first, 
second and third persons and then to do so using the possessive 
pronouns for each person. 
 
Table 3.8 shows the grammar codes for the area of nouns matching individual test takers 
who scored zero in particular test items. 
Table 3.8: The Grammar Codes of Nouns; Test Items 34–53 
Each test taker who scored 0 in 
the following test item numbers. 
Matching codes of language weaknesses areas as 
follows 
35, 36, 39, 40, 43, 45, 47, 50, 52, 
53 
(N1) Countable nouns 
34, 37, 38, 41, 42, 44, 46, 48, 49, 
51 




Table 3.9 shows the grammar codes for the area of articles matching individual test takers 
who scored zero in particular test items. 
Table 3.9: The Grammar Codes of Articles; Test Items 54–74 
Each test taker who scored 0 in 
the following test item numbers. 
Matching codes of language weaknesses areas as 
follows 
54, 61, 66, 73 (Art1) Being unable to use article ‘a or an’ before a 
noun when the noun is being used in general or in the 
first time.’ 
55, 68 (Art2) Being unable to use possessives with of using 
the pattern: noun phrase + of + possessive pronoun. 
For example, a friend of mine. Being unable to count 
physical units of paper in pieces. For example, a piece 
of paper. 
56 (Art3) Do not know that ‘the’ cannot be used if the 
name of the restaurant belongs to the name of the 
owner. For example, Smith’s Restaurant. 
57, 58 (Art4) Being unable to use ‘the’ before a noun when 
the noun has been previously used. 
62, 64, 65, 67, 69, 74, 60 (Art5) Being unable to use the article ‘the’ before a 
singular or plural noun when the noun refers to a 
particular or specific member(s) of a group. 
59 (Art6) Being unaware that ‘the’ is used before 
geographical directions. For example, ‘The nearest 
train station is in the south.’ 
63 (Art7) Being unaware that ‘no article’ is used before 
‘noon’. 
70, 71, 72 (Art8) Being unaware that ‘no article’ is used with 
the names of towns, markets and streets, except the 





Table 3.10 shows the grammar codes for the area of adverbs matching individual test 
takers who scored zero in particular test items. 
Table 3.10: The Grammar Codes of Adverbs; Test Items 75–84 
Each test taker who scored 0 in 
the following test item numbers. 
Matching codes of language weaknesses areas as 
follows 
75 (Adv1) Confusing use of adverbial clauses beginning 
with ‘Sure’ and ‘Absolutely’. 
76 (Adv2) Confusion as to whether ‘well’ or ‘good’ is 
used as an adverb. 
77, 79, 80 (Adv3) Mistakenly thinking that all adverbs of 
manner always end in ‘ly’. Some adverbs are 
exceptional such as hard and late, and confusing use 
of fast and quick. 
78 (Adv4) Confusion about the position of ‘enough’ 
when used with adjectives. For example, I am 
confident enough to teach my students. 
81 (Adv5) Confusion as to whether ‘regular’ or 
‘regularly’ is used as an adverb. 
82 (Adv6) Mistakenly considering an activity that is 
undertaken on a weekly basis to be less frequent. 
83, 84 (Adv7) Confusion about the position of an adverb 




Table 3.11 shows the grammar codes for the area of tenses matching individual test takers 
who scored zero in particular test items. 
Table 3.11: The Grammar Codes of Tense; Test Items 85–105 
Each test taker who scored 0 in the 
following test item numbers. 
Matching codes of language weaknesses 
areas as follows 
85, 86, 88, 89, 92, 93, 94, 95 (Ten1) The inability to use correct time-
clause tenses in the pattern of past perfect 
(as a time-clause tense) and past tense (as 
the main clause). For example, ‘By the time 
I arrived at lunch, the others had already 
eaten’. 
87, 98 (Ten2) The inability to use correct past 
perfect tense. For example, ‘I had just 
started teaching in a primary school’. 
90, 91, 105 (Ten3) The inability to use correct past 
tense. For example, ‘That morning, I woke 
up at half past seven. School began at 
eight’. 
96, 97 (Ten4) The inability to use correct time-
clause tenses in the pattern of past tense (as 
a time-clause tense) and past perfect 
progressive tense (as the main clause). For 
example, ‘I had been sleeping for only two 
hours when the doorbell rang’. 
99–100 (Ten5) The inability to use correct ‘past 
progressive’ indicate ongoing actions that 
are simultaneously being undertaken. For 
example, ‘While I was making breakfast, 
my roommate was taking a shower’. 
101, 102 (Ten6) The inability to use correct time-
clause tenses in the pattern of ‘past 
progressive’ (as a time-clause tense) and 
past tense (as the main clause). For 
example, ‘While we were eating our 
breakfast, we heard a loud crash from 
outside.’ 
103, 104 (Ten7) The inability to use correct time-
clause tenses in the pattern of past perfect 
progressive tense (as the main clause) 
where one continuous action is interrupted 
by another immediate action. For example, 
‘While Ratana had been driving, she had 




After all grammar areas had been coded, the academic staff in the English programme at 
the Faculty of Education, Northern University, Thailand were invited to discuss and 
consider the criteria and cut scores for passing each grammar test content area, as 
presented in Tables 3.12–3.18. 
Table 3.12: Criteria for Passing the Grammar Test in the Area of Adjectives 
Adjectives 
Item No. 
Assessing Knowledge of Specific 
Language Abilities 
Criteria 
1 To form one-syllable comparative 
adjectives by adding ‘-er’; for example, 
large  larger. 
Nil 
2–3 To form two-syllable comparative 
adjectives by using ‘more’; for example, 
‘more famous’ and ‘more peaceful’. 
The test takers must complete 
both items correctly. 
4 To make two-syllable comparative 
adjectives ending in ‘y’; for example, 
‘tiny’. 
Nil 
5–6 To use irregular adjectives such as ‘good’ 
and ‘far’. 
The test takers must complete 
both items correctly. 
7–9 To form superlative adjectives of three or 
more syllables; for example, ‘interesting’ 
and ‘hard working’. 
The test takers must complete 
both items correctly. 
10 To make superlatives using two-syllable 
adjectives ending ‘y’, such as ‘happy’. 
Nil 
 
Table 3.13: Criteria for Passing the Grammar Test in the Area of Verbs 
Verbs 
Item No. 






To use the infinitive forms of verbs 
appropriately. 





To use the gerund form of verb 
appropriately. 





Table 3.14: Criteria for Passing the Grammar Test in the Area of Pronouns 
Pronouns 
Item No. 






To use appropriate first, second and third 
person pronouns. 
The test taker must score 4 out of 
6 
24, 26, 
28, 31, 33 
To use appropriate possessive adjectives. The test taker must score 3 out of 
5 
  
Table 3.15: Criteria for Passing the Grammar Test in the Area of Nouns 
Nouns 
Item No. 




















Table 3.16: Criteria for Passing the Grammar Test in the Area of Articles. 
Articles 
Item No. 





To use the indefinite article when a noun is 
used for the first time. 
The test taker must score 2 out of 
4 
55, 68 To use possessives with of using the 
pattern: noun phrase + of + possessive 
pronoun. For example, a friend of mine. To 
count physical units of paper in pieces. For 
example, a piece of paper. 
The test taker must correct both 
items. 
56 Not to use ‘the’ if the name of restaurant 
belongs to the name of the owner. 
Nil 
57, 62 To use articles appropriately to refer to 
nouns mentioned previously. 




67, 69, 74 
To use definite articles to refer to specific 
nouns. 
The test taker must score 4 out of 
7 
59 To use ‘the’ before geographical 
directions. For example, ‘The nearest train 
station is in the south.’ 
Nil 
63 To omit articles before specific times, such 
as ‘noon’. 
Nil 
70–72 Being aware that ‘no article’ is used with 
the names of towns, markets and streets, 
except the name of town which is 
compound words such as a Thai town. 





Table 3.17: Criteria for Passing the Grammar Test in the Area of Adverbs 
Adverbs 
Item No. 
Assessing Knowledge of Specific 
Language Abilities 
Criteria 
75 To use adverbial using ‘sure’ and 
‘definitely’. 
Nil 
76 To distinguish between adjectives and 
adverbs; for example, ‘well’ and ‘good’. 
Nil 
77, 79, 80 To use exceptional adverbs such as hard 
and late, and to distinguish between use of 
fast and quick. 
The test taker must score 2 out of 
3 
78 To place ‘enough’ in an appropriate 
position when using it with adjectives in 
sentences; for example, I am confident 
enough to teach my students. 
Nil 
81 To distinguish between ‘regular’ as an 
adjective and an adverb. 
Nil 
82 To use adverbs of frequency. Nil 





Table 3.18: Criteria for Passing the Grammar Test in the Area of Tenses 
Tenses 
Item No. 







To use correct time-clause tenses in the 
pattern of past perfect (as a time-clause 
tense) and past tense (as the main clause). 
For example, ‘By the time I arrived at 
lunch, the others had already eaten’. 
The test takers must answer both 
items correctly. 
87,98 To use the correct form of the past perfect 
tense; for example, ‘I had just started 




To use the correct form of the past tense to 
report a past event; for example, ‘That 
morning, I woke up at half past seven. 
School began eight’. 
The test takers must answer both 
items correctly. 
96–97 To use correct time-clause tenses in the 
pattern of past tense (as a time-clause 
tense) and past perfect progressive tense 
(as the main clause). For example, ‘I had 
been sleeping for only two hours when the 
doorbell rang’. 
The test taker must correct both 
items. 
99–100 To use correct ‘past progressive’ indicate 
ongoing actions that are simultaneously 
being undertaken. For example, ‘While I 
was making breakfast, my roommate was 
taking a shower’. 
The test taker must correct both 
items. 
101–102 To use correct time-clause tenses in the 
pattern of ‘past progressive’ (as a time-
clause tense) and past tense (as the main 
clause). For example, ‘While we were 
eating our breakfast, we heard a loud crash 
from outside.’ 
The test taker must correct both 
items. 
103–104 To use correct time-clause tenses in the 
pattern of past perfect progressive tense (as 
the main clause) where one continuous 
action is interrupted by another immediate 
action. For example, ‘While Ratana had 
been driving, she had lost control of her 
car’. 





Table 3.19: Summary of Cut Scores in Each Test Section 
Sections The Number of Test Items The Minimum Cut Scores 
1. Adjectives 10 6 
2. Verbs 12 8 
3. Pronouns 11 8 
4. Nouns 20 14 
5. Articles 21 13 
6. Adverbs 10 6 
7. Tenses 21 13 
The entire test 105(100%) 68(65%) 
The overall cut scores for the contextualized diagnostic English grammar assessment in 
this study were 68/105 or 65%; these figures were based on the accumulation of the scores 
required to pass each test section: adjectives 6/10, verbs 8/12, pronouns 8/11, nouns 
14/20, articles 13/21, adverbs 6/10 and tenses 13/21. This means that all test takers were 
required to achieve overall scores of 68/105 or 65% to meet the overall cut scores for the 
test. 
After all test items were created and the test criteria and the cut scores were established, 
all 105 test items were piloted by administration to the sample group for this research. 
3.9 Pilot Tests 
Two pilot tests were conducted as paper-based tests, as the pilot tests needed to be revised 
a number of times. The first pilot test was administered to the second-year pre-service 
teachers as a sample group and it was expected that there would be 74 test takers. The 
second pilot test was administered to the third-year pre-service teachers as a sample 
group, and it was also expected that there would be 74 test takers (the sample size was 
calculated by using Taro Yamane’s formula; see Section 3.5.3). The test was revised 
using feedback from the test takers (Larson & Hendricks 2009). All test takers were 
awarded one score for every right answer. 
During both pilot tests, the statistical analysis focused on test validity; the values for ‘item 
difficulty’ and ‘discrimination power’ for individual test items were analysed to ensure 
each test item was appropriate. The details are presented below. 
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3.10 Data Analysis Plan 
The study involved various important statistical issues and it was important for the 
analysis to be properly planned in the early stages of the study. For the statistical analysis 
in this study, the researcher consulted a statistical expert from the School of Education 
and a statistical consulting service at the University of Wollongong that provides 
statistical advice to research students and staff undertaking research. 
3.10.1 Item difficulty 
As mentioned in Chapter 2, the difficulty of each item was calculated to ascertain the 
proportion of test takers who would choose the right answer for each question (Kelley 
1999). If there were only a small number of students who selected the right answer for a 
particular question, that question was considered too difficult. In contrast, if there were a 
large number of students who selected the right answer for a particular question, that 
question was considered too easy. 
The item difficulty value was calculated by using the p = R/N formula. 
p   = R 
N 
p = the proportion of individuals who answered the item correctly. 
R = the number of individuals who answered the item correctly. 
N = the number of individuals who took the test. 
The steps for calculating the test difficulty were as follows: 
1. Mark the test. 
2. Count the number of test takers who answered each test item correctly. 
3. Ascertain the R value for each item. For example: For question number five, 25 
test takers answered correctly. Therefore, R = 25 for item 5. 
4. Count the number of test takers who took the test. For example: N = 25. 
5. Perform the formula: p = 25/25 = 1 (adapted from Kelley 1999, p. 118). 
According to Kelley (1999), the p value ranges from zero to one, where one is the easiest 
and zero is the most difficult. An appropriate test difficulty value or p value is between 
0.20 and 0.80 (Fenrich 2005, p. 252). If any test item has a difficulty value of less than 
0.20, that particular test item is considered too difficult. In other words, if only a small 
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number of students select the right answer for a particular question, this test item must be 
deleted or revised. If any test item has an item difficulty value of more than 0.80, that 
particular test item is too easy. In other words, if a large number of students select the 
right answer for a particular question, this test item must also be deleted or revised. 
3.10.2 Discrimination power 
The value for discrimination power was calculated to distinguish high-scoring students 
from low-scoring students. If competent students score well, but students with low 
proficiency achieve high marks, this means that the test is faulty or inappropriate. 
The discrimination power value in this study was calculated using the B-index (Breman 
1972). According to Brown and Hudson (2002): 
The B-index is the most straightforward of the cut-score indices. It is an item statistic 
based on differences in the item facilities of those students who passed a test as opposed 
to those who failed it. This is somewhat like identifying the masters and non-masters 
on the test by whether or not they passed the test. Once the groups have been identified, 
the items are analysed in terms of the contrasting performance of those two groups. 
Thus, to calculate the B-index, it is first necessary to determine what the cut-point is 
for passing or failing the test. (p. 123) 
The B-index (Breman 1972) formula is presented as follows: 
B   =   U - L 
1+N1  N2 
B = discrimination power of the test. 
U = the number of students who passed the test and selected a right answer for any particular test item. 
L = the number of students who failed the test and selected a right answer for any particular test item. 
N1 = the number of students who passed the test. 
N2 = the number of students who failed the test. 
Penn (2009) and McGahee and Ball (2009) suggest that if a test item has any of the 
following values of discrimination power, the corresponding judgements should apply: 
 below 0.2 = poor (The item should be revised or deleted) 
 0.2–0.29 = fair 
 0.3–0.39 = good 
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 0.4–0.7 = very good. 
Therefore, an appropriate discrimination power value for each test item in this study is 
0.3 and over. 
3.10.3 Test reliability 
Test reliability was calculated to achieve stability or consistency in the measured scores 
(Carlson 2009; Rui & Hongfei 2016); in other words, the test requires similar or constant 
scores to be obtained when the same group of participants repeatedly takes it. 
During both pilot tests in this study, the item difficulty value and the discrimination power 
value were calculated as individual test item analyses to ensure that each test item was 
appropriate before the test was adapted to the computer platform and administered to the 
target participants. After entire scores for each target participant were received, test 
reliability was sought using an entire item analysis. However, the test reliability value in 
this study was calculated separately for the seven test sections—articles, nouns, pronouns, 
verbs, adjectives, adverbs and tenses—because it was assumed that the test takers would 
have different abilities in different test areas. 
The test reliability of this study was calculated using the Lovett reliability formula as 
shown below: 
 
Rcc = the reliability of the criterion reference 
K = the number of test items 
X1 = the individual test scores 
C = the cut scores 
For example, five students were administered 10 test items with cut scores of six. The 
results are shown in Table 3.20 
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 Table 3.20: Five Students Are Administered 10 Test Items with Cut Scores of Six 
Students Xi Xi2 (Xi-C) (Xi-C)2 
A 8 64 2 4 
B 8 64 2 4 
C 7 49 1 1 
D 5 25 −1 1 
E 9 81 3 9 
Total: 38 283 7 19 
 
The formula can be performed as follows: 
 
 
rcc = 0.43 (Wah n.d.) 
It should be noted that a desirable reliability coefficient for a classroom exam is 0.70 or 
higher (Wells & Wollack 2003). 
Once both pilot tests procedures were completed, the required changes to the test were 
carried out. The test would undergo further revision until the final paper version of the 
diagnostic test items was confirmed by the test consultant. After the paper version was 
completed, the test was uploaded to the computer platform. Then the computer-based 
contextualized diagnostic English grammar assessment could be made available to the 
target participants or the fourth-year pre-service teachers; it was expected that there would 
be 90 test takers. 
= 1 −  10 × 38 - 283  
 (10−1) × (19) 
 




A work flow of the methodology of the computer-based contextualized diagnostic 
English grammar test is provided in Figure 3.2. 
  
Constructing a contextualized testlet 
 
variety of sources & the researcher’s imagination 
Consulting experts to check the consistency between test items and 
Rea-Dickins’s (1999) five factors that make grammar tests more 
contextualized 
Content Validity 
Consulting experts to check the consistency between the 
behavioural objectives, the test purposes and the test items 
(by considering the IOC) 
Creating Content Area Codes 
Content areas & Matching codes 
(listed from 105 test items) (with individual test 
takers whose scores are 
zero for each test item) 
Consulting with experts to consider criteria and cut scores 
Pilot Tests: 
Individual test item analysis 
 
 Test difficulty Discrimination power 
Content analysis 
English 155118, Curriculum 2012 
Faculty of Education, Northern University, Thailand 
Organising the test content (7 sub sections) 
Parts of speech 
 
 
articles        nouns   pronouns verbs   adjectives   adverbs tenses 
Defining 
Behavioural objectives  Test context 






Figure 3.2: The Workflow of Methodology for the Computer-based Contextualized 
Diagnostic English Grammar Assessment 
3.11 Computer Programmes Used in this Study 
The contextualised diagnostic English grammar assessment tool has been designed to be 
implemented and marked on a computer platform. As the University of Edinburgh 
Information Services (2015) reminds us ‘computer aided assessment facilitates a detailed 
analysis of the test results with minimal effort’. While the tests are marked automatically, 
it can also aid as a diagnostic tool to provide feedback to the student on areas of weakness 
and identify specific areas or particular items, which require further direction, 
remediation or improvement.  The computer platform can also provide immediate 
feedback to the students outlining results. The computer also would allow for repeats of 
the test at an individual level. The system will provide academics with overall scores and 
the ability to group items, where remediation for whole cohorts is required. Information 
Services (2015) state that the time spent in the test development is balanced by the time 
Administering the Test to Target Participants 
(The final paper of the test is uploaded to a computer platform) 
Entire Item Analysis: 
Test reliability 
(After the entire scores of each target participant have been 
received) 
Portfolio 
Wrong answers selected by each test taker matching the grammar 
content area codes created so far (see Section 3.12). 
Remedial Course 
Required for a number of language areas where the number of test 
takers who failed the test was more than the number of test takers 
who passed the test. 
The number of test takers who failed the test in each section are 
ranked (see Section 3.13). 
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saved in marking. While it is possible to randomise questions for cohorts that is not the 
intention in this testing context.   
3.11.1 The computer programme used for the actual test administered to the target 
group 
The contextualized diagnostic English grammar assessment was uploaded to a computer 
platform using software specially developed for this study by the Information Technology 
(IT) staff in the computer programme at the Faculty of Education, Northern University, 
Thailand. 
To access the programme, all test takers had to log in using their student numbers as 
username and the password 1234 (see Figure 3.3), which was the same for all users. 
 
Figure 3.3: Username and Password 
After login, the test takers could access the main menu to select the test topics as shown 








Figure 3.4: Main Menu: Test Sections 
The test takers could then select the first section and begin the test. After the test takers 
had submitted their answers, the system would return to the main menu and they could 
begin the next test section. When the test takers had completed all test sections, they were 
able to submit their tests. Next, the scores of individual test takers were stored in the 
database of the system administrator. To view the results, the system administrator was 
able to log in to the database (My Sql) and retrieve all scores directly. The results could 
be exported as an Excel file and stored as raw data. The languages used in this programme 
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Table 3.21: Sample of the Results Marked by a Computer and Exported as an Excel File 
Students Test items 1–17 
No. Code 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
45 54181020208 1 0 1 1 0 1 1 1 1 1 0 0 1 0 1 1 1 
35 54181020229 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 
8 54181020247 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 
40 54181020202 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 
42 54181020223 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 
4 54181020205 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 0 1 
36 54181020213 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 
44 54181020242 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 0 
5 54181020245 1 1 0 1 0 1 1 1 1 1 0 1 1 0 1 1 1 
23 54181020240 1 1 1 1 0 1 1 0 1 1 0 0 1 0 1 1 1 
48 54181020136 1 1 1 1 0 0 1 1 0 0 1 1 0 1 1 1 0 
49 54181020142 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 1 
1 54181020220 1 1 1 1 0 1 0 0 0 0 1 1 1 0 1 0 1 
38 54181020203 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 
47 54181020121 1 1 1 0 0 1 0 0 0 0 1 1 1 1 1 1 0 






Students Test items 1–17 
No. Code 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
80 54181020112 1 1 1 1 0 1 0 1 0 0 1 0 1 0 1 0 0 
67 54181020101 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 1 
77 54181020125 1 1 0 0 0 1 1 1 1 0 0 0 1 0 0 1 1 
86 54181020123 1 0 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 
87 54181020130 1 1 1 1 1 1 1 0 1 0 1 0 1 0 1 1 1 
17 54181020248 1 1 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 
46 54181020131 1 1 1 0 0 1 0 0 0 0 1 1 1 1 1 1 0 
25 54181020228 1 0 0 1 0 1 0 0 0 0 0 1 1 0 1 1 1 
10 54181020234 1 0 1 1 1 1 1 0 1 0 0 0 0 0 0 1 0 
54 54181020103 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 0 
83 54181020147 1 1 1 1 0 1 1 1 0 0 1 0 1 0 1 1 0 
51 54181020132 1 0 1 1 1 1 1 0 1 0 1 0 0 0 0 1 0 
50 54181020106 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 
59 54181020127 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 1 1 
84 54181020135 1 0 0 1 1 0 0 0 0 0 1 1 1 0 0 1 0 
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3.11.2 The computer programme used for the item analysis. 
The items in this study were analysed by the software package stat04ItemAnalysis for 
educational research and it was operated on Excel 2007. The programme was developed 
in 1998 by Associate Professor Pakron Prajanban of the Faculty of Education, Naresuan 
University, Thailand (pakronp@nu.ac.th) and modified in 2009 by AJ Saksit Watchararat 
of Phitsanulok Poly Technic College, Thailand (saksit2500@gmail.com). 
This programme was developed as an effective tool for analysing data and for the 
interpretation of results in educational research. The programme can analyse the qualities 
of individual test items and help users to determine which test item should be deleted or 
revised. Moreover, the programme can be also used for marking. The programme 
provides data analysis for both the norm-referenced test and the criteria-referenced test. 
The theories used in this programme are as follows: 
1. Norm-referenced test; 
The item difficulty value is calculated by the formula p = R/N and the 
discrimination power value is calculated by the item total correlation formula. 
The test reliability value is calculated by the formula of Kuder-Richardson (KR-
20, KR-21) and Cronbach’s Alpha Coefficient. 
2. Criterion-referenced test; (Being applied with this study) 
The item difficulty value is calculated by the formula p = R/N and the 
discrimination power value is calculated by the formula of Breman’s (1972) B-
Index. The test reliability value is calculated by the Lovett reliability formula. 
The final outcome of the diagnostic test should provide a profile indicating individual test 
taker strengths and weaknesses in specific language areas. However, to produce an 
individual test taker profile, a code profile must first be created. 
3.12 Portfolio 
The strengths and weaknesses of each language learner were identified based on wrong 
answers that were selected by each examinee and matched with the grammar content area 







Table 3.22: Coded Grammar for Adjectives Matching Wrong Answers Selected by the Test Takers 





















Item 1 1 1 1 1 1 1 1 1 1 1 
Coding           
Item 2 1 1 1 1 1 1 1 1 1 0 
Coding          Adj2 
Item 3 1 0 1 1 1 1 1 1 1 1 
Coding  Adj2         
Item 4 1 1 1 1 0 1 1 0 1 1 
Coding     Adj3   Adj3   
Item 5 1 1 0 1 1 0 0 1 0 0 
Coding   Adj4   Adj4 Adj4  Adj4 Adj4 
Item 6 1 1 1 1 1 0 0 1 0 1 
Coding      Adj4 Adj4  Adj4  
Item 7 0 1 1 1 1 1 1 1 1 1 
Coding Adj5          
Item 8 1 1 1 0 1 1 1 1 1 1 
Coding    Adj5       



























Coding           
Item 10 1 1 1 0 0 1 1 0 1 1 
Coding    Adj6 Adj6   Adj6   




According to Table 3.22 in the adjective section, test taker number 42 received one mark 
for test items number 1, 2, 3, 4, 5, 6, 8, 9 and 10 and he made a mistake and received a 
score of zero for number 7. Every mistake or zero score for each test item was matched 
with its profile code and each of these codes represents the corresponding language-
ability areas shown in Tables 3.5–3.11. Test takers’ strong grammar areas could be 
identified by the marks of one that they received. Similarly, their weaknesses in a 
language area could also be recognised by the marks of zero that they receive. To clarify, 
the test taker number 42 receives zero for test item number 7, which has the matching 
code ‘Adj5’. Code Adj5 (see Table 3.5) represents the following language-ability area: 
To form superlative adjectives of three or more syllables; for example, ‘interesting’ and 
‘hard working’. It can be assumed that the test taker may not have had enough knowledge 
in the area of superlative adjectives of three or more syllables, even though this test taker 
received one mark for test item number 9, which posed a similar question about 
adjectives. This is because there was a criterion that the test taker must answer both test 
items 7 and 9 correctly (see Table 3.12) to pass. Therefore, the criteria affecting scores in 
each grammar area must also be considered in the interpretation. 
One of the objectives of this study was to suggest possible remedial courses that focus on 
grammar so that pre-service English teachers who do not have adequate knowledge can 
be selected to take part in these particular courses. The following section will present the 
methodology for creating remedial courses in this study. 
3.13 Remedial Course 
The remedial courses were produced from the results of the diagnostic test administered 
to the target population. To implement the courses, an awareness of the language areas 
where the test takers who failed the test were more than those who passed was required. 
Moreover, to consider which language area should be addressed by the remedial courses, 
the number of test takers who failed the test in each section must be ranked (see Chapter 
4). 
Tables 3.23 shows examples of language areas where the test takers who failed the test 
were more than those who passed and Table 3.24 ranks the number of test takers who 
failed the test in the adjective section for an example. 
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Table 3.23: Test Sections Where the Number of Test Takers Who Failed the Test 
Exceeds the Number of Test Takers Who Passed the Test 
Sections N = Total no. of 
language areas 
in each section 
N = No. of language areas where the 
no. of test takers who failed the test is 
> the no. of test takers who passed the 
test 
Percent 
Adjectives 6 4 (66.7%) 
Verbs 4 2 (50%) 
Pronouns 2 2 (100%) 
Nouns 2 2 (100%) 
Articles 10 8 (80%) 
Adverbs 9 7 (77.8%) 
Tenses 5 3 (60%) 
 




Assessing the Knowledge of Specific 
Language Abilities 
Fail Percentage 
5–6 Using irregular adjectives such as ‘good’ and 
‘far’. 
71 81.61 
10 Making the superlative form of two-syllable 
adjectives ending ‘y’ such as ‘happy’. 
69 79.31 
7–9 Forming superlative adjectives of three or more 
syllables; e.g., ‘interesting’ and ‘hard working’. 
64 73.56 
2–3 Making two-syllable comparative adjectives 
using ‘more’; e.g., ‘more famous’ and ‘more 
peaceful’. 
47 54.02 
4 Forming two-syllable comparative adjectives 
ending in ‘y’, such as ‘tiny’. 
41 47.13 
1 Forming one-syllable comparative adjectives 
by adding ‘-er’; e.g., large  larger. 
21 24.14 
After ranking the number of the test takers who failed the test in each section had been 
completed, then the problematic content areas in each test section could be listed as shown 
in Table 3.25 (see more details in Chapter 4). 
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Table 3.25 shows problematic content areas of the adjective section for inclusion in a 
remedial course. 
Table 3.25: Content of Remedial Course for Adjective Use 
Topics Content 
Adjectives: Students should be able to identify whether the given sentences are 
comparative adjectives or superlative adjectives. 
Comparative adjectives 
Rules for making comparative adjectives using a one-, two- (or 
more) syllable adjective to compare two things. 
Superlatives adjectives 
Rules for making superlative adjectives to compare a subject with a 
group to which it belongs. 
Irregular adjectives in both their comparative and superlative forms. 
 
3.14 Data Collection 
3.14.1 The data gathering plan in the ‘pilot phase’ 
Permission was requested from the Faculty of Education, Northern University, Thailand, 
to conduct the study to determine the feasibility of the newly developed, contextualized 
diagnostic assessment. Participants were then asked to sign a consent form to allow the 
researcher to use the collected data for publication. 
3.14.2 Data collection during the test procedure (the computer-based test) 
The diagnostic English grammar assessment was taken by all the fourth-year pre-service 
English teachers in the computer labs at Northern University, Thailand. Because of ethical 
considerations, information about each test taker’s identity was collected and stored in 
the form of a code number when they logged in to the testing programme. After the 
individuals logged in to the test, they were instructed to proceed with the test. As 
examinees progressed through the test, the computer checked their responses and logged 
whether the responses were correct or incorrect. Two types of data were collected, 
providing scores for each individual examinee and the total scores of all test takers. The 
results indicate how well the individuals were able to handle the various English grammar 
test items.  
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Chapter 4:  Result and Analysis 
4.1 Introduction 
This chapter begins with content validity. As discussed in Chapter 3, the content validity 
of the test was checked by examining the IOC. The IOC was developed on the basis of 
the feedback received from five grammar experts. Next, the data analysis from the two 
pilot tests conducted with the 74 second year students and 74 third year students is 
presented. The two pilot tests were carried out to ascertain the validity of the test and their 
statistic values are presented here. One value concerns the item difficulty, which checks 
whether each test item is too difficult or too easy for the test takers. The other concerns 
the discrimination power of the diagnostic test, which ensures that each test item can 
discriminate between those test takers with greater ability and those with lesser ability. 
Following the discussion of the validity checks, the results of the actual diagnostic test 
administered to 87 fourth-year students (three students missed the test), the target 
population of the study, will be displayed along with the data validating the reliability of 
the test. At the end of this chapter, student profiles will be presented to indicate the 
individual student grammar strengths and weaknesses. These will be discussed under the 
following headings: 
1. Content validity: An item of concurrency (IOC) 
2. Item analysis: Item difficulty and item discrimination power 
3. Test reliability 
4. Results of the diagnostic assessment administered to the target population 
5. Individual test taker profiles 
4.2 The Results of the Data Analysis 
4.2.1 Content validity: An item of concurrency (IOC) 
The content validity of the diagnostic English grammar assessment was examined using 
the method of Rovinelli and Hambleton (1977). Initially, the diagnostic English grammar 
assessment contained 106 items with seven test sections. The test was examined by five 
grammar experts to consider the alignment between each test item and the test objectives 
(IOC). The IOC calculation processes have been discussed in Chapter 3 and the full 
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details of the IOC results are shown in the Appendix. The mean frequency of the IOC is 
displayed in Table 4.1. 
Table 4.1: IOC Frequency between Test Items and Test Objectives 
















N = 106 
There was a total of 106 items. Seventy-five items received a mean of 1.0, which means 
that all five experts agreed on the content validity of the item. Eleven test items received 
a mean of 0.80, which means that one expert suggested changes to the test item. Sixteen 
test items received a mean of 0.60, three test items received a mean of 0.40 and one test 
item received a mean of 0.20. In other words, three, four and five experts suggested 
changes to these test items respectively. A total of 20 test items with an IOC (mean) ≤ 
0.60 were revised following the advice of the grammar experts, including test items 
number 7, 8, 9, 13, 14, 22, 25, 26, 29, 30, 57, 58, 79, 82, 84, 85, 94, 95, 97 and 106, and 
only one test item was deleted, which was test item number 30. The researcher made a 
decision to revise all these test items rather than delete them. This is because the 
diagnostic test in this study was developed in a contextualized form based on Rea-
Dickins’s (1991) five factors that contribute to the communicative nature of a grammar 
test development. The context of the diagnostic test may be affected if a few test items 
are deleted. Unlike a multiple test, any test items that have an IOC (mean) ≤ 0.50 can be 
deleted without affecting the overall meaning of the test. Therefore, a total of 105 test 
items remained for the first pilot test. 
4.2.2 The first pilot test 
4.2.2.1 The calculation of test item difficulty and test item discrimination power. 
One hundred and five items in the diagnostic test were first trialled using a sample of 74 
students (the second year students) to ascertain the test item difficulty and the test item 
discrimination power based on the reference measurement (see Chapter 3). However, the 
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test item difficulty and the test item discrimination power in this study were not calculated 
for the entire test, but were calculated separately for the seven sections of the test: 
adjectives, verbs, pronouns, nouns, articles, adverbs and tenses. This was because the 
calculation of the entire test may have resulted in unreliable numbers since each test taker 
has unequal abilities in the different areas of grammar. The full statistical calculation 
results of the seven sections are presented in the Appendix. Table 4.2 contains only the 
invalid test items that needed to be reviewed because these test items did not produce the 
appropriate difficulty level and discrimination power. 
Table 4.2: The Invalid Test Item Difficulty and Test Item Discrimination Power 
for the First Pilot Test Calculated by the Computer Programme 
Item no. p value Interpretation r value Interpretation Test item qualities 
5 0.07 Deleting 0.47 Valid Adjusting or Deleting 
6 0.19 Deleting 0.52 Valid Adjusting or Deleting 
7 0.09 Deleting 0.80 Valid Adjusting or Deleting 
8 0.05 Deleting 0.49 Valid Adjusting or Deleting 
9 0.14 Deleting 0.76 Valid Adjusting or Deleting 
10 0.04 Deleting 0.50 Valid Adjusting or Deleting 
12 0.62 Valid 0.15 Deleting Adjusting or Deleting 
15 0.72 Valid 0.15 Deleting Adjusting or Deleting 
23 0.11 Deleting 0.44 Valid Adjusting or Deleting 
24 0.08 Deleting 0.47 Valid Adjusting or Deleting 
33 0.18 Deleting 0.78 Valid Adjusting or Deleting 
34 0.96 Deleting 0.05 Deleting Adjusting or Deleting 
35 0.66 Valid 0.06 Deleting Adjusting or Deleting 
39 0.77 Valid 0.07 Deleting Adjusting or Deleting 
41 0.69 Valid 0.10 Deleting Adjusting or Deleting 
42 0.82 Deleting 0.15 Deleting Adjusting or Deleting 
44 0.68 Valid 0.12 Deleting Adjusting or Deleting 
46 0.91 Deleting 0.12 Deleting Adjusting or Deleting 
48 0.19 Deleting 0.21 Valid Adjusting or Deleting 
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Item no. p value Interpretation r value Interpretation Test item qualities 
50 0.93 Deleting −0.07 Deleting Adjusting or Deleting 
51 0.38 Valid 0.20 Deleting Adjusting or Deleting 
52 0.49 Valid −0.02 Deleting Adjusting or Deleting 
57 0.64 Valid 0.18 Deleting Adjusting or Deleting 
60 0.92 Deleting 0.09 Deleting Adjusting or Deleting 
61 0.80 Valid 0.00 Deleting Adjusting or Deleting 
62 0.14 Deleting 0.28 Valid Adjusting or Deleting 
64 0.42 Valid 0.19 Deleting Adjusting or Deleting 
65 0.62 Valid 0.19 Deleting Adjusting or Deleting 
68 0.19 Deleting −0.20 Deleting Adjusting or Deleting 
69 0.27 Valid −0.29 Deleting Adjusting or Deleting 
71 0.14 Deleting 0.71 Valid Adjusting or Deleting 
73 0.86 Deleting 0.14 Deleting Adjusting or Deleting 
74 0.57 Valid −0.18 Deleting Adjusting or Deleting 
76 0.77 Valid 0.04 Deleting Adjusting or Deleting 
80 0.12 Deleting 0.16 Deleting Adjusting or Deleting 
81 0.54 Valid 0.18 Deleting Adjusting or Deleting 
83 0.80 Valid 0.14 Deleting Adjusting or Deleting 
87 0.23 Valid 0.02 Deleting Adjusting or Deleting 
88 0.32 Valid −0.08 Deleting Adjusting or Deleting 
90 0.76 Valid −0.27 Deleting Adjusting or Deleting 
93 0.43 Valid 0.07 Deleting Adjusting or Deleting 
98 0.34 Valid −0.09 Deleting Adjusting or Deleting 
101 0.66 Valid 0.09 Deleting Adjusting or Deleting 
102 0.49 Valid −0.25 Deleting Adjusting or Deleting 
104 0.31 Valid −0.06 Deleting Adjusting or Deleting 
105 0.65 Valid 0.11 Deleting Adjusting or Deleting 
Note: p value = test item difficulty, r value = power discrimination power 
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Table 4.2 shows the invalid test item difficulty and test item discrimination power for the 
first pilot test. There are 46 invalid test items out of 105, and all these test item numbers 
are reported in Column 1. Table 4.2 presents two results of statistic calculations. One is 
the test item difficulty or p value in Column 2 and the other is the test item discrimination 
power or r value in Column 4. If any test item is difficult or is given a p value in Column 
2 of less than 0.20, this means this particular test item is too difficult and the majority of 
the test takers are unable to respond to this test item correctly. The computer programme 
recommends that the item be deleted (see Column 3). If any test item received a p value 
in Column 2 of greater than 0.80, this means this particular test item is too easy and most 
test takers are able to respond to this test item correctly. The computer programme also 
recommends that this test item be deleted (see Column 3). For a test item to be valid, the 
test item difficulty (p value) should be between 0.20 and 0.80. 
If any test item discrimination power or r value in Column 4 is less than 0.30, this means 
that this particular test item does not have the power to discriminate between those with 
greater ability and those with lesser ability. For example, the students who have lesser 
ability may receive high marks, while those with greater ability receive low marks. In 
some cases where the r value of a test item is less than 0.30, such as test item number 62 
in Column 4, the computer programme automatically treated the result as a moderate 
discrimination power and this test item was therefore still considered valid. However, the 
item was revised because of the criteria that all items should be greater than or equal to 
0.3. To obtain valid test items, both the test item difficulty and the test item discrimination 
power must be valid. If either one value is invalid, this will cause the test items in Column 
6 to be invalid as well. 
However, Messick (1994) points out that validity is not an indicator to judge whether a 
test item is absolutely valid or invalid but a test designer is able to use validity as an 
interpretation for making decision how valid the test item is.  
Therefore, the results from the first pilot test were carefully considered since the 
diagnostic assessment in this study depends on the context, the removal of a test item may 
affect the overall sense of the test context. To confirm the item validity, the academic 
staff discussed and agreed that all the above 46 invalid test items would not be deleted 
but that they would be revised for the following reasons. Some test items may be too 
difficult for students but they should not be deleted. If they were deleted, the content of 
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English grammar that pre-service teachers should know would not be covered. An 
example can be seen in test item number 5 in the first row of the first pilot test in the 
section of comparative adjectives: ‘Don’t you think schools in suburbs are (5) 
(far)_________than schools in towns?’ The test item difficulty value of this item is 0.07 
which is less than 0.20; this means that this test item is too difficult for test takers. Most 
students are unable to complete it correctly and it is recommended by the computer 
programme to delete this item. However, based on consultations with the academic staff, 
this test item was retained because it contains an irregular comparative adjective. Even 
though the majority of the test takers were unable to complete it correctly, the answer to 
this question may be necessary for pre-service teachers to know for the benefit of their 
practicum. In addition, some test items have low discrimination power but this may not 
mean that these particular test items are unable to discriminate between those with greater 
ability and those with lesser ability. Actually, most students may not have knowledge 
about these particular test items. For example, the test discrimination power of test item 
number 51 of the noun section from Column 4 of the second pilot test is −0.06, which is 
less than 0.30. It can be interpreted that this test item has insufficient power to 
discriminate high-scoring students from low-scoring students. However, if the test 
question ‘Is meat a countable noun or an uncountable noun?’ is carefully considered, it 
becomes apparent that the Thai pre-service teacher may not have the knowledge to answer 
it. This is because nouns in Thai language are not classified into countable or uncountable. 
Therefore, this may cause difficulties for Thai students, who may be unable to answer 
this question correctly. 
However, as mentioned at the beginning of this chapter, the diagnostic test in this study 
was developed in a contextualized form based on Rea-Dickins’s (1991) five factors that 
contribute to the communicative nature of a grammar test development, which suggests 
that the context of the diagnostic test may be affected if several terms are deleted. 
Based on the above analyses of both pilot tests, there are some anomalies in relation to 
the test item validity for this diagnostic assessment. One important finding was that not 
all invalid items could be deleted. Moreover, the result values of the test item difficulty 
and the test discrimination power calculated by the computer programme may not be 
sufficient. Other factors, such as the requisite core knowledge for pre-service teachers 
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and the theories underpinning their study should also be considered as displayed in Figure 
4.1. 
 
Figure 4.1: Factors for Deciding Whether to Delete, Revise or Retain Invalid Test 
Items 
Therefore, the decision was made to retain and revise all 46 invalid test items, so that the 
context of the sentences in the test would be retained. A total of 105 test items were 
trialled for the second pilot test. 
4.2.3 The second pilot test 
4.2.3.1 The calculation of test item difficulty and test item discrimination power. 
One hundred and five items in the diagnostic test were revised and a second trial was 
conducted with a sample of 74 students (the third year students) to ascertain test item 
















Table 4.3: Invalid Test Item Difficulty and Test Item Discrimination Power in the 
Second Pilot Test 
Item 
no. 
p value Interpretation r value Interpretation Test item qualities 
1 0.88 Deleting 0.24 Valid Adjusting or Deleting 
2 0.84 Deleting 0.40 Valid Adjusting or Deleting 
4 0.96 Deleting 0.10 Deleting Adjusting or Deleting 
13 0.68 Valid 0.13 Deleting Adjusting or Deleting 
15 0.68 Valid −0.01 Deleting Adjusting or Deleting 
21 0.47 Valid 0.18 Deleting Adjusting or Deleting 
22 0.47 Valid 0.18 Deleting Adjusting or Deleting 
25 0.92 Deleting 0.14 Deleting Adjusting or Deleting 
27 0.86 Deleting 0.23 Valid Adjusting or Deleting 
29 0.73 Valid 0.13 Deleting Adjusting or Deleting 
35 0.97 Deleting 0.03 Deleting Adjusting or Deleting 
39 0.86 Deleting 0.08 Deleting Adjusting or Deleting 
40 0.19 Deleting 0.12 Deleting Adjusting or Deleting 
41 0.77 Valid 0.20 Deleting Adjusting or Deleting 
42 0.77 Valid 0.11 Deleting Adjusting or Deleting 
44 0.84 Deleting 0.20 Valid Adjusting or Deleting 
46 0.78 Valid 0.18 Deleting Adjusting or Deleting 
48 0.80 Valid 0.16 Deleting Adjusting or Deleting 
49 0.78 Valid 0.00 Deleting Adjusting or Deleting 
50 0.78 Valid 0.09 Deleting Adjusting or Deleting 
51 0.34 Valid −0.06 Deleting Adjusting or Deleting 
53 0.09 Deleting 0.24 Valid Adjusting or Deleting 
58 0.72 Valid 0.04 Deleting Adjusting or Deleting 
60 0.03 Deleting 0.24 Valid Adjusting or Deleting 
61 0.93 Deleting 0.07 Deleting Adjusting or Deleting 





p value Interpretation r value Interpretation Test item qualities 
66 0.57 Valid 0.19 Deleting Adjusting or Deleting 
68 0.15 Deleting −0.16 Deleting Adjusting or Deleting 
69 0.18 Deleting 0.34 Valid Adjusting or Deleting 
73 0.89 Deleting 0.11 Deleting Adjusting or Deleting 
75 0.89 Deleting 0.03 Deleting Adjusting or Deleting 
76 0.85 Deleting 0.18 Deleting Adjusting or Deleting 
80 0.14 Deleting 0.02 Deleting Adjusting or Deleting 
83 0.74 Valid 0.15 Deleting Adjusting or Deleting 
90 0.74 Valid 0.03 Deleting Adjusting or Deleting 
92 0.73 Valid 0.14 Deleting Adjusting or Deleting 
93 0.49 Valid 0.06 Deleting Adjusting or Deleting 
95 0.39 Valid −0.10 Deleting Adjusting or Deleting 
96 0.34 Valid 0.15 Deleting Adjusting or Deleting 
102 0.62 Valid 0.18 Deleting Adjusting or Deleting 
103 0.34 Valid 0.15 Deleting Adjusting or Deleting 
104 0.38 Valid 0.01 Deleting Adjusting or Deleting 
105 0.64 Valid 0.07 Deleting Adjusting or Deleting 
 
Table 4.3 shows the invalid test item difficulty and the invalid test item discrimination 
power of the second pilot test. There are 43 invalid test items out of 105. Based on the 
reasons about the factors of deciding to delete, revise or retain invalid test items 
mentioned earlier in the first pilot test. The academic staff discussed and agreed that all 
the above 43 invalid test items would not be deleted but that they would be revised.  
Based on the calculation results of the second pilot test in Table 4.3, 43 invalid test items 
were adjusted. Then, a total of 105 test items were administered to 87 participants in the 
target populations. The test item difficulty and the test discrimination power were 
calculated and the results are summarised in Table 4.4. The full details of the calculation 
of the results are displayed in the Appendix. 
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Table 4.4: Summary of Test Difficulty and the Discrimination Power of the 
Diagnostic Assessment Administered to the Target Population 






1.Adjectives 10 .210 –0.76 .300 –0.79 
2.Verbs 12 .0 32–0.74 .0 02–0.45 
3. Pronouns 11 .0 10–0.62 .0 36–0.71 
4. Nouns 20 .0 32–0.89 − .040 –0.62 
5 . Articles 21 .0 13–0.84 .0 27–0.63 
6 . Adverbs 10 .0 10–0.91 .0 07–0.43 
7. Tenses 21 .0 15–0.85 −0.01–0.49 
N = 105 
In the next section, the cut scores of the diagnostic test will be presented followed by a 
statistical description of the mean and standard deviation (SD) in Table 4.5. 
4.3 Cut Scores of the Contextualized Diagnostic Assessment 
Cut scores refer to the minimum number of correct answers required in each test section 
to pass the test. These scores were produced in consultation with the academic staff in the 
English Department of the Education Faculty, Northern University, Thailand. The cut 
scores were devised based on the knowledge of English grammar competence that Thai 
pre-service English teachers should have. Test takers were required to achieve six out of 
10 correct items in the adjective section, eight out of 12 correct items in the verb section, 
eight out of 11 correct items in the pronoun section, 14 out of 20 correct items in the noun 
section, 13 out of 21 correct items in the article section, six out of 10 correct items in the 
adverb section and 13 out of 21 correct items in the tense section. This information is 





Figure 4.2: Comparison of Full Scores and Cut Scores for the Diagnostic 
Assessment in Each Test Section 
4.4 Basic Statistical Results of the Diagnostic Assessment 
Apart from the full scores and the cut scores, the basic statistical results, such as means 
and SD in each test section and in the entire test, including the minimum and the 
maximum of the overall scores, are reported in Table 4.5. 
Table 4.5: Full Scores, Cut Scores, Mean and SD in Each Test Section and in the 
Entire Test of the Diagnostic Assessment Administered to the Target Population 
Sections K C 
 
SD. 
1. Adjectives 10 6 4.76 3.04 
2. Verbs 12 8 6.85 1.96 
3.  Pronouns 11 8 4.11 3.19 
4.  Nouns 20 14 11.49 3.33 
5.  Articles 21 13 10.15 2.75 
6.  Adverbs 10 6 4.80 1.36 
7.  Tenses 21 13 10.89 2.36 
The entire test 105 (100%) 68 (65%) 53.06 (50.47%) 11.20 
Note: K = the number of test items, C = the cut scores of the diagnostic test, = the average scores (mean) 
























This thesis proposes that reviewing English grammar implicitly in previous studies could 
have affected the grammar competence of the Thai pre-service English teachers in this 
study. This proposal can be examined by measuring the mean scores against the cut scores 
in each test section of the diagnostic assessment, as shown in Table 4.5. To clarify, the 
mean scores in the sections of adjectives, verbs, pronouns, nouns, articles, adverbs and 
tenses are 4.76, 6.85, 4.11, 11.49, 10.15, 4.80 and 10.89, and the cut scores in each section 
are 6, 8, 8, 14, 13, 6 and 13 respectively. The overall full scores are 105 or 100% (see 
Row 9, Column 2) and the overall cut scores are 68 or 65% (see Row 9, Column 3). The 
overall cut scores were based on the accumulation of the scores required to pass each test 
section. This means that all test takers were required to receive overall scores of 68 out 
of 105 or 65% to meet the cut scores of the test. Based on the information in Table 4.5, it 
can be seen that the mean scores of each test section are less than the cut scores in that 
particular section. Additionally, for the entire test, the mean scores are 53.06, which is 
less than the entire cut scores of 68 (65%). The findings also indicate that the lowest 
scores are 27 (25 %) and the highest scores are 77 (73%), and only eight students out of 
87 students could meet the overall cut scores reflecting the grammar competence required 
of pre-service teachers. As a consequence, the findings showed that 79 students in this 
study may need to take a remedial course before their practicum. Based on the findings, 
it can be seen that studying English grammar implicitly in CLT has affected Thai pre-
service teachers’ English grammar competence in this study. This information is 
presented in the pie and bar chart in Figures 4.3 and 4.4. 
 
Figure 4.3: Overall Full Scores and Overall Cut Scores for the Diagnostic Test 
As mentioned above, the pie chart represents the overall full scores and the overall cut 
scores: the 68 correct responses required by the cut scores add up to 65 % and the full 
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Figure 4.4: Difference between Cut Scores and Mean Scores in Each Test Section 
The bar chart above presents the difference between the cut scores of the individual test 
sections in relation to the mean scores. For example, the cut score for the adjective section 
is 6.0 but the mean score is 4.76, which is below the required level to pass this test section. 
The test sections that exhibit large differences between the desirable score and the 
performance of the test takers are pronouns (3.98), articles (2.85) and nouns (2.51). 
Therefore, it appears that individual test takers may be less confident in their competence 
with pronouns, articles and nouns. 
 
 
Figure 4.5: Overall Cut Scores Compared to Overall Mean Scores 
In all the test sections, the mean scores are less than the overall cut scores for the whole 
group. This indicates that a number of students will need to undertake remedial courses 














Cut scores 6 8 8 14 13 6 13
Mean scores 4.76 6.85 4.11 11.49 10.15 4.8 10.89
Difference 1.24 1.15 3.98 2.51 2.85 1.2 2.11
Scores
Individual Test Section
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Overall cut scores Overall mean scores












Figure 4.6: The Number of Test Takers Whose Scores Meet and fall below the Cut 
Scores 
Figure 4.6 shows that only eight students (10%) out of 87 test takers could meet the 
overall cut scores (68 out of 105) reflecting the grammar competence required for pre-
service teachers. As a consequence, 79 or 90% of the test takers may need to take a 
remedial course before their practicum. 
 
Figure 4.7: The Highest and Lowest Scores of the Diagnostic Assessment 
There is a major difference between the test takers who had the highest scores (77) and 
those who had the lowest scores (27). The gap between the groups needs to be addressed 
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teachers in this study have similar grammar competence so that their quality can be 
standardised. 
The sections above focus on content validity and the results of the diagnostic test. The 
following section focuses on the reliability dimension of the test scores. 
4.5 Test Reliability 
As mentioned in Chapter 2, test reliability was undertaken to achieve stability and 
consistency in the measured scores; in other words, the test required similar or constant 
scores to be obtained when the same group of participants undertook it repeatedly. The 
scores collected from the target population were calculated by the computer programme 
to ascertain the test reliability of the diagnostic test using the Lovett reliability formula 
and based on the criterion reference measurement (see Chapter 3) and the cut score of 68 
(65%). The test reliability results for each test section are reported in Table 4.6. 
Table 4.6: Reliability of the Test Scores in Each Test Section of the Diagnostic 
Assessment Administered to the Target Population 
Section Rcc 
1. Adjectives .80 55 
2 .Verbs .0 388 
3.  Pronouns .90 05 
4.  Nouns .0 654 
5.  Articles .730 9 
6.  Adverbs .0 454 
7. Tenses .0 602 
The entire test 0.928 
Test reliability was measured to discover the internal consistency of scores in the 
individual test section to ensure that the test would provide precise results no matter how 
frequently it was used (Carlson 2009). Table 4.6 presents the reliability of the test scores 
in the sections for adjectives, verbs, pronouns, nouns, articles, adverbs and tenses as 
0.855, 0.388, 0.905, 0.654, 0.739, 0.454, 0.602 respectively. The reliability of the entire 
test was 0.928, which is a high value for reliability. However, the reliability of the test 
scores in the sections for verbs, adverbs and tenses is slightly low. It is possible that the 
invalid test difficulty results and the invalid test item discrimination power results for the 
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various test items could not be deleted. This is because it was necessary to provide a 
consistent context for the paragraphs in which the test items were embedded. For this 
reason, the context was retained throughout the testing. 
The content validity, the test item validity and the test reliability have been discussed and 
presented to confirm that the diagnostic assessment of this study is valid and reliable. The 
next section will present the results of the test. The findings indicate the English grammar 
competence of the target population. 
4.6 The Cumulative Frequency Distribution of the Test Scores 
Based on the scores from the diagnostic English grammar assessment administered to 87 
fourth-year pre-service teachers in the English Department of the Northern University, 
the cumulative frequency distribution of the test scores of the 87 students is displayed in 
Table 4.7. 











76–80 1 0.87 87 100 
71–75 3 2.61 86 98.85 
66–70 11 9.57 83 95.40 
61–65 12 10.44 72 82.76 
56–60 9 7.83 60 68.97 
51–55 10 8.7 51 58.62 
46–50 15 13.05 41 47.13 
41–45 15 13.05 26 29.89 
36–40 7 6.09 11 12.64 
31–35 3 2.61 4 4.60 
26–30 1 0.87 1 1.15 
N = 87 
Table 4.7 shows the frequency distribution of 80 scores with class intervals of five points. 
The diagnostic assessment was designed for 105 full scores and the exact scores obtained 
by individual test takers are reported in the Appendix. The highest frequency of the scores 
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was 15 obtained by test takers in the ranges of 41–45 and 46–50. The lowest frequency 
of the scores was one obtained by test takers in the ranges of 26–30 and 76–80. To create 
the ‘Percent Frequency’ in Column 3, the frequencies listed in Column 2 were converted 
into percentages. For example, we can see that one test taker had a score in the range of 
76 to 80 at the top of Column 2. There was a total of 87 test takers; which suggests that 
0.87% (1/87) of the test takers received a score in this range. To construct the ‘Cumulative 
Frequency’ in Row 4, the first entry at the bottom of Column 4 had to be calculated by 
first examining the lowest numbers in Columns 1 and 2. One student had a score in the 
range of 26 to 30; therefore, one is recorded at the bottom of Column 4. Similarly, the 
second entry at the bottom of Column 4 can be calculated by considering the second-
lowest numbers in Columns 1 and 2. Three test takers received scores in the range of 31 
to 35; therefore, one is recorded as the first entry for Column 4 for these three test takers 
and four (3 + 1) is recorded as the second entry for Column 4. The same calculation was 
repeated in the other entries for Column 4. Column 5, titled ‘Cumulative Percentage’, is 
created by converting the cumulative frequency in Column 4 to percentages. This 
conversion may begin at either the top or the bottom of Column 4. For example, working 
from the top down, 87 (the top number in Column 4) is the first cumulative frequency to 
be converted into a percentage. Clearly, 87 is the total number of the test takers. 
Therefore, 100 (100%) is entered at the top of Column 5. Next, the second number in 
Column 4 (86) is converted into a percentage. Eighty-six out of 87 (the total number of 
test takers) is 98.85%. The remaining cumulative frequencies in Column 4 were converted 
into percentages to complete Column 5. To clarify, a test taker with a score in the range 
of 76 to 80 had a percentile rank of 100. This percentile rank means that this test taker 
performed better than, or as well as, 100% of the other test takers in the class who took 
the examination at the same time as that test taker. Test takers with scores in the range of 
51 to 55 who had a percentile rank of 60 performed better than or as well as 58.62% of 
the test takers in the class. The frequency distribution of the data in Table 4.7 is depicted 




Figure 4.8: Frequency Polygon of the Data in Table 4.7 
Based on the information in Table 4.7, the scores collected from an individual test taker 
have been compared with the cut scores in each test section. As mentioned earlier, the cut 
scores for the grammar competence of pre-service English teachers in this study were set 
in agreement with the academic staff of the English Department. Table 4.8 presents the 
number of test takers who passed and failed the test in each test section. 
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The diagnostic assessment has been divided into seven sections with a total of 105 test 
items and 105 full scores. The overall cut score is 68 out of 105 or 65%, and the total 
number of test takers was 87. According to Table 4.8, the largest number of test takers 
who failed in the pronoun section was 74 (85.06%). The second largest number of failures 
was 71 (81.61%), in the article section. The tense section experienced the third greatest 
number of failures, where 63 students or 72.41% failed the test. The smallest numbers of 
test takers, 48 (55.17%), failed in the adjective section. The number of test takers who 
passed and failed the diagnostic assessment in each test section is depicted in Figure 4.9. 
 
Figure 4.9: Number of Test Takers Who Passed and Failed the Diagnostic Test in 
Each Test Section 
The diagnostic assessment in this study has been used as a tool to assess the knowledge 
of specific language abilities in the target population. Based on the information in Table 
4.8, a number of test takers who passed and failed the test have had their specific language 






























Table 4.9: Diagnostic Test Results of Language Abilities in the Adjective Section 
Adjectives 
Item No. 
Assessing Knowledge of Specific Language 
Abilities 
Conditions Pass Percentage Fail Percentage 
1 Forming one-syllable comparative adjectives 
by adding ‘-er’; e.g., large  larger. 
 66 75.86 21 24.14 
2–3 Making two-syllable comparative adjectives 
using ‘more’; e.g., ‘more famous’ and ‘more 
peaceful’. 
The test takers must answer both test 
items correctly. 
40 45.98 47 54.02 
4 Forming two-syllable comparative adjectives 
ending in ‘y’, such as ‘tiny’. 
 46 52.87 41 47.13 
5–6 Using irregular adjectives such as ‘good’ and 
‘far’. 
The test takers must answer both test 
items correctly. 
16 18.39 71 81.61 
7–9 Forming superlative adjectives of three or more 
syllables; e.g., ‘interesting’ and ‘hard working’. 
The test takers must answer both test 
items 7 and 9 correctly. 
23 26.44 64 73.56 
10 Forming superlative adjectives by changing ‘y’ 
to ‘iest’, e.g., happy  happiest. 








Table 4.10: Diagnostic Test Results of Language Abilities in Verb Section 
Verbs 
Item No. 
Assessing Knowledge of Specific Language 
Abilities 
Conditions Pass Percentage Fail Percentage 
11, 13, 14, 
18, 19, 21 
To use the infinitive forms of the verb 
appropriately. 
The test taker must score 4 out of 
6 
37 42.53 50 57.47 
12, 15, 16, 
17, 20, 22 
To use the gerund form of the verb 
appropriately. 
The test taker must score 4 out of 
6 
47 54.02 40 45.98 
 
Table 4.11: Diagnostic Test Results of Language Abilities in Pronoun Section 
Pronouns 
Item No. 
Assessing Knowledge of Specific Language 
Abilities 
Conditions Pass Percentage Fail Percentage 
23, 25, 27, 
29, 30, 32 
To use appropriate possessive pronouns. The test taker must score 4 out of 
6 
       40 45.98 47 54.02 
24, 26, 28, 
31, 33 
To use appropriate possessive adjectives. The test taker must score 4 out of 
6 








Table 4.12: Diagnostic Test Results of Language Abilities in Noun Section 
Nouns 
Item No. 
Assessing Knowledge of Specific Language 
Abilities 





To select countable nouns appropriately. The test taker must score 7 out 
of 10 
31 35.63 56 64.37 
34, 37, 38, 
41, 42, 44, 
46, 48, 49, 
51 
To select uncountable nouns appropriately. The test taker must score 7 out 
of 10 








Table 4.13: Diagnostic Test Results of Language Abilities in Article Section 
Articles 
Item No. 
Assessing Knowledge of Specific Language 
Abilities 
Conditions Pass Percentage Fail Percentage 
54, 61, 73, 
66 
To use the indefinite article when the noun is 
used for the first time. 
The test taker must score 2 out of 4 77 88.51 10 11.49 
55,68 To use indefinite articles to mean ‘one of’. For 
example, ‘I am going to meet a friend of mine. 
I have written my name on a piece of paper.’ 
The test taker must correct both 
items. 
32 36.78 55 63.22 
56 Not to use ‘the’ if the name of the restaurant 
belongs to the name of the owner. 
 26 29.89 61 70.11 
57, 62 To use articles appropriately to refer to nouns 
mentioned previously. 
The test taker must correct both 
items. 




To use definite articles to refer to specific 
nouns. 
The test taker must score 4 out of 7 45 51.72 42 48.08 
59 To use ‘the’ before geographical directions. For 
example, ‘The nearest train station is in the 
south.’ 
 15 17.24 72 82.76 
63 To omit articles before specific times such as 
‘noon’. 
 41 47.13 46 52.87 
70–72 Being aware that ‘no article’ is used with the 
names of towns, markets and streets, except the 
name of town which is compound words such 
as a Thai town. 








Table 4.14: Diagnostic Test Results of Language Abilities in the Adverb Section 
Adverbs 
Item No. 
Assessing Knowledge of Specific Language 
Abilities 
Conditions Pass Percentage Fail Percentage 
75 To correctly use adverbials; e.g., sure and 
actually. 
 39 44.83 48 55.17 
76 To distinguish between adjectives and adverbs; 
e.g., ‘well’ and ‘good’.  
 70 80.46 17 19.54 
77,79,80 To use adverbs that are an exception to the rule, 
such as hard, late and fast.  
The test taker must score 2 out of 3 25 28.74 62 71.26 
78 To place ‘enough’ in an appropriate position 
when used with adjectives in sentences. For 
example, I am confident enough to teach my 
students. 
 26 29.89 61 70.11 
81 To distinguish between ‘regular’ as an 
adjective and an adverb. 
 36 41.38 51 58.62 
82 To use adverbs of frequency.  50 57.47 37 42.53 
83–84 To use adverbs in the right positions. The test taker must correct both 
items. 











Table 4.15: Diagnostic Test Results of Language Abilities in Tense Section 
Tenses 
Item No. 
Assessing Knowledge of Specific Language 
Abilities 


















To use correct time-clause tenses in the 
pattern of past perfect (as a time-clause tense) 
and past tense (as the main clause). For 
example, ‘By the time I arrived at lunch, the 
others had already eaten’. 
 
To use the correct form of the past perfect 
tense; for example, ‘I had just started 
teaching in a primary school’. 
 
To use the correct form of the past tense to 
report a past event; for example, ‘That 
morning, I woke up at half past seven. School 
began eight’. 
 
To use correct time-clause tenses in the 
pattern of past tense (as a time-clause tense) 
and past perfect progressive tense (as the 
main clause). For example, ‘I had been 
sleeping for only two hours when the doorbell 
rang’. 
The test takers must complete 










The test takers must complete 




The test takers must complete 


























































Assessing Knowledge of Specific Language 
Abilities 
Conditions Pass Pass Fail Percentage 
99-100 To use correct ‘past progressive’ indicate 
ongoing actions that are simultaneously being 
undertaken. For example, ‘While I was making 
breakfast, my roommate was taking a shower’. 
The test takers must complete both 
items correctly. 
49 56.32 38 43.68 
101–102 To use correct time-clause tenses in the pattern 
of ‘past progressive’ (as a time-clause tense) 
and past tense (as the main clause). For 
example, ‘While we were eating our breakfast, 
we heard a loud crash from outside.’ 
 28 32.18 59 67.82 
103–104 To use correct time-clause tenses in the pattern 
of past perfect progressive tense (as the main 
clause) where one continuous action is 
interrupted by another immediate action. For 
example, ‘While Ratana had been driving, she 
had lost control of her car’. 
 9 10.34 78 89.66 
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Tables 4.9 to 4.15 display the diagnostic test results of the test takers’ language abilities 
in the specific areas of each test section. The diagnostic assessment in this study has been 
divided into 34 language-ability areas that are distributed among the test sections as 
follows. There are six language-ability areas in the adjective section and two language-
ability areas in the verb, pronoun and noun sections. The section on articles contains eight 
language-ability areas and the sections on adverbs and tenses contain seven language-
ability areas each. The results (see Table 4.16) show that the greatest number of students 
who failed in the adjective section was 71 (81.61%), in the language-ability area of using 
irregular adjectives, such as ‘good’ and ‘far’. The highest numbers of students who failed 
in the verb section was 50 (57.47%), in the language-ability area of using the infinitive 
forms of verbs. The greatest number of students who failed in the pronoun section was 
70 (80.46%), in the language-ability area of using appropriate possessive adjectives. The 
highest number of students who failed in the noun section was 56 (64.37%), in the 
language area of appropriately selecting countable nouns. The greatest number of students 
who failed in the article section was 72 (82.76%), in the two language-ability areas of 
using articles to suggest geographical locations when giving directions and omitting 
articles before the names of towns, markets, streets and so forth. The highest number of 
students who failed in the adverb section was 62 (71.26%), in the language-ability area 
of using adverbs that are the exception to the rule, such as hard, late and fast. The greatest 
number of students who failed in the tense section was 83 (95.40%), in the language-
ability area of using the past tense as a time-clause tense and the past perfect progressive 
tense as a main clause appropriately in clauses reporting a past event. For example, ‘I had 
been sleeping for only two hours when the doorbell rang’. 
According to the information in Tables 4.9 to 4.15, different conditions (Column 3) are 
required for test takers to achieve scores in each language-ability area. For example, to 
pass the section for nouns, test takers are required to select seven correct countable nouns 
and seven correct uncountable nouns out of 10 right answers. Further, to be competent 
using appropriate possessive pronouns, test takers must receive four out of six correct 
answers. Some conditions are calculated based on the cut scores of each test section. For 
instance, test takers must receive six out of 10 correct answers to meet the cut scores of 
60% for the adjective section. Similarly, they must receive four out of six correct answers 
to meet the cut score of 66% for the verb section (this is because four is 66% of six). 
 
120 
However, some conditions are based on the requirements of each language area. To use 
the past perfect tense (as a time-clause tense) and the past tense (as the main clause) 
appropriately in clauses reporting a past event, the test takers must respond to both items 
correctly; for example, ‘By the time I arrived at lunch, the others had already eaten’. If 
students made a mistake on one item, the other item would be wrong also. Sometimes, 
conditions were dictated by the number of test items in the particular language areas. For 
example, there were two items relating to the use of articles referring to use indefinite 
articles to mean ‘one of’. For example, ‘I am going to meet a friend of mine. I have written 
my name on a piece of paper.’ Test takers were required to respond to both items 
correctly. If there were three items in any particular language areas, they were required 
to answer at least two out of three correctly. 
The number of test takers who passed and failed in each language area in Columns 4 and 
6 in Tables 4.9–4.15 were combined to reach 87, which represents the total number of 
test takers. In the first test item, students were tested on their ability to form one-syllable 
comparative adjectives by adding ‘-er’. Sixty-six test takers responded to this test item 
correctly and 21 test takers made a mistake; the total number of respondents was 87 (66 
+ 21). The percent of test takers who passed and failed in each language area in Columns 
5 and 7 likewise in the first test item, combine as a total of 100% (75.86% + 24.14% = 
100%) because 87 respondents are 100%. Based on the information in Tables 4.9–4.15, 
the greatest number of students who failed in each test section is depicted in Table 4.16. 
Table 4.16: The Greatest Number of Students Who Fail in Each Test Section 
Test 
sections 




Adjectives Using irregular adjectives such as ‘good’ and ‘far’. 71 81.61 
Verbs Using the infinitive forms of verbs. 50 57.47 
Pronouns Using appropriate possessive adjectives. 70 80.46 
Nouns Appropriately selecting countable nouns. 56 64.37 
Articles Using ‘the’ before geographical directions. For 
example, ‘The nearest train station is in the south.’ 
Omitting articles before the names of towns, 
markets, streets, except the name of town which is 










Adverbs Using exceptional adverbs such as hard and late, 
and to distinguish between use of fast and quick. 
62 71.26 
Tenses Using the past tense as a time-clause tense and the 
past perfect progressive tense as the main clause 
appropriately in clauses reporting a past event. For 
example, ‘I had been sleeping for only two hours 
when the doorbell rang’. 
83 95.40 
All 34 language-ability areas in Tables 4.9–4.15 were developed during the test design 
discussed in Chapter 3. They provide the structure for the diagnostic assessment of 
grammar that has been integrated with the communication contexts or the stories of the 
test. This methodology is based on Rea-Dickins’s (1991) five factors that contribute to 
the communicative nature of a grammar test development. As a diagnostic assessment, 
the test should be able to identify the strengths and weaknesses of each language learner. 
4.7 Test Taker Profiles 
The final outcome of the diagnostic test is to provide a profile indicating individual test 
taker strengths and weaknesses in specific language areas. To produce an individual test 
taker’s profile, profile codes were first created. The profile codes and the code 
interpretation of three test takers—the highest scorer, the middle scorer and the lowest 
scorer—are displayed in Tables 4.17–4.22 (the profile codes of all test takers are 
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The above profile codes are divided into seven test sections: adjectives, verbs, pronouns, 
nouns, articles, adverbs and tenses (Column 2). Each test section (Column 3) presents 
three details: the item number, scores and codes. Scores of one and zero are reported 
under each test item number; if test takers respond to a test item correctly, they will 
receive one mark and if they make a mistake in any test item, they will receive zero. For 
example, in the adjective section, the test taker received one mark for test item numbers 
1, 3, 4, 6, 7, 8, 9 and 10 and made a mistake and received zero for test item numbers 2 
and 5. Every mistake or zero score in each test item is matched with its profile code and 
these codes represent the language-ability areas shown in Tables 4.9–4.15. The test 
takers’ strongest grammar areas can be identified by the marks of one that they receive. 
Similarly, their weaknesses in language areas can be recognised by the scores of zero. To 
clarify, based on Table 4.17, the test taker receives zero for test item number 2, with the 
code Adj2. Code Adj2 (see Table 3.4) represents the language ability to employ two or 
more syllable comparative adjectives using ‘more’; for example, ‘more famous’ and 
‘more peaceful’. It can be interpreted that the test taker may not have had sufficient 
knowledge in the area of two-syllable comparative adjectives using ‘more’. Similarly, in 
test item number 5, the test taker also received zero with the code Adj4 (see Table 3.4). 
It can be interpreted that the test taker may not have been able to use irregular adjectives 
such as ‘good’ and ‘far’. Based on the above profile codes in Table 4.17, the highest 











Table 4.18: Code Interpretation of the Highest Scoring Test Taker’s Profiles 
Diagnostic profile of individual student 
Student: Topics Areas of deficiency and strengths 
No:  Code: 






























Cut scores: 6/10 
Scores in each test section showing the 
test taker’s strengths and weaknesses in 
English grammar: 
 
Being unable to use two or more syllable 
comparative adjectives to compare two 
things; for example, ‘more famous’ and 
‘more peaceful’. 
Confusion using irregular adjectives such 
as ‘good’ or ‘far’. 
 
 
The test taker gets full marks for 
superlative adjectives. S/he has a strong 
foundation in using superlative adjectives 
including superlatives of three or more 
syllables; e.g., ‘interesting’ and ‘hard 
working’ and making the superlative form 




Cut scores: 8/12 
 
The test taker made a few mistakes in the 
areas of the infinitive and gerund forms of 
verbs: two mistakes in the area of verb 
infinitives and three mistakes in the area 
of gerunds. However, s/he received full 




Cut scores: 8/11 
 
The test taker has very good knowledge of 
both possessive adjectives and possessive 
pronouns. S/he is able to identify the first, 
second and third persons and then to do so 
using the adjective pronouns and 




Diagnostic profile of individual student 
































The test taker understands the concept of countable 
nouns and uncountable nouns. S/he received 16 out 
of 20 correct answers: s/he selected two incorrect 
countable nouns and two incorrect uncountable 
nouns. Her/his grammar competence in this area is 
higher than the average of the other test takers in the 
class who took the examination at the same time. 
 
Scores: 16/21 
Cut scores: 13/21 
The test taker may be confused about using ‘no 
article’ for the names of towns, markets, streets and 
so forth. S/he made one out of the three correct 
answers in this language-ability area. S/he may be 
somewhat confused about using the article ‘the’ 
before singular or plural nouns when the noun refers 
to a particular or specific member(s) of a group. 




Cut scores: 6/10 
 
The test taker’s scores from the adverb part adhere 
exactly to the cut scores. S/he may not understand 
how to use adverbials such as ‘sure’ and ‘actually’. 
Further, s/he made a mistake by adding ‘-ly’ to the 
end of adverbs that are exceptions to the rule, such as 
hard, late and fast. S/he seems to be confused as to 







Diagnostic profile of individual student 
Student: Topics Areas of deficiency and strengths 
  Tenses Scores: 14/21 
Cut scores:13/21 




The test taker may be confused about using the 
correct time-clause tenses in the patterns of past 
perfect as a time-clause tense and the past tense as 
the main clause. For example, ‘By the time I arrived 
at lunch, the others had already eaten’. S/he may also 
be unable to use the correct form of the past perfect 
tense. For instance, ‘I just had started teaching in a 
primary school’. S/he may be also unable to use 
correct time-clause tenses in the pattern of past 
perfect progressive tense (as the main clause) where 
one continuous action is interrupted by another 
immediate action.  For example, ‘While Ratana had 
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Table 4.20: Code Interpretation of the Middle-scoring Test Taker 
Diagnostic profile of individual student 





Adjectives Scores: 2/10 
Cut scores: 6/10 
Scores in each test section showing the test taker’s 
strengths and weaknesses in English grammar. 
Adjectives 
Weaknesses: 
The test taker seems to have low grammar 
competence with adjectives and more reviewing is 
recommended. S/he may be confused when using 
two- (or more) syllable adjectives to compare two 
things and when using irregular adjectives, such as 
‘good’ or ‘far’. S/he may be unable to identify 
whether given sentences contain comparative or 
superlative adjectives and may also be confused 
about the rules for making superlative adjectives to 
compare one thing with the rest of the group to 
which it belongs. S/he may not understand the 
superlative form of two-syllable adjectives ending 
‘y’.  
Verbs Scores: 9/12 




The test taker is competent in using the infinitive 
and gerund forms of verbs and made a few 
mistakes in both areas: one mistake in the area of 
verb infinitives and two mistakes in the area of 
gerunds. Her/his overall scores are higher than the 
cut scores in this area. However, s/he may not 
understand how to use gerunds after prepositions 
because s/he received only one correct answer out 
of three in this area. 
Pronouns Scores: 5/11 





The test taker may be good at possessive adjectives, 
making only two out of the six errors for this area. 
However, s/he seems to be weak in the area of 
possessive pronouns receiving only one correct 
answer out of five and more reviewing of this area 
is recommended. The overall scores for this section 
are lower than the cut scores. 
Nouns Scores: 14/20 
Cut scores: 14/20 
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Diagnostic profile of individual student 




The test taker probably understands the concept of 
countable nouns and uncountable nouns. S/he made 
six out of the 20 mistakes in this area: three 
mistakes with countable nouns and three mistakes 
with uncountable nouns. Her/his competency in the 
area of countable and uncountable nouns is of an 
average level and her/his overall scores in this 
section are equal to the criteria or cut scores. 
  Articles Scores: 9/21 
Cut scores: 13/21 
  Articles 
Weaknesses: 
 
The test taker seems to have low grammar 
competence in the area of using the definite article 
‘the’ before singular or plural nouns when the noun 
refers to a particular or specific member(s) of a 
group. S/he made two out of the seven correct 
answers in this area. The test taker is unaware that 
‘no article’ is used with the names of towns, 
markets and streets, except the name of town which 
is compound words such as a Thai town. The test 
taker also made a mistake by using ‘the’ before 
‘noon’. The overall scores in this part are lower 
than the cut scores and more reviewing is 
recommended. 
  Adverbs Scores: 5/10 
Cut scores: 6/10 
  Adverbs 
Weaknesses: 
The test taker may not have knowledge of the use 
of some  adverbs that are the exception to the rule, 
such as ‘hard’, ‘late’ and made mistakes by adding 
‘-ly’ at the end of these adverbs. S/he seems to be 
confused about the position of ‘enough’ when used 
with adjectives (e.g., I am confident enough to 
teach my students). S/he is also confused about the 
position of adverbs when used with the verb to be 
and the main verb (e.g., ‘My students are usually 
(not ‘usually are’) helpful and I frequently do (not 
‘do frequently’) after school duties every Tuesday 
and Friday’). Her/his overall scores in this section 
did not meet the criteria or the cut scores. 
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Diagnostic profile of individual student 
Student: Topics Areas of deficiency and strengths 






Cut scores: 13/20 
 
The test taker may be unable to use the past perfect 
tense as a time-clause tense and the past tense as the 
main clause appropriately in clauses reporting a 
past event (e.g., ‘When I arrived at lunch, the others 
had already eaten’). S/he made three out of the nine 
errors in this area. S/he may be also unfamiliar with 
using the past tense as a time-clause tense and the 
past perfect progressive tense as the main clause 
appropriately in clauses reporting a past event (e.g., 
‘I had been sleeping for only two hours when the 
doorbell rang’). S/he may be confused about using 
the correct form of the past tense to report a past 
event (e.g., ‘that morning, I woke up at half past 
seven. School began at eight’). The test taker may 
be unable to use the correct ‘past progressive’ form 
for simultaneous continuous actions (e.g., ‘While I 
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Table 4.22: Code Interpretation of the Lowest Scoring Test Taker 
Diagnostic profile of individual student 





Adjectives Scores: 0/10 
Cut scores: 6/10 
Scores in each test section showing the test taker’s 
strengths and weaknesses in English grammar: 
Adjectives 
Weaknesses: 
The test taker received zero points for adjectives. It 
is recommended that s/he review the following 
areas: 
Making one-syllable adjectives ending in ‘e’ (e.g., 
large  larger) 
Using two or more syllable adjectives to compare 
two things. 
Using comparative forms of short or two-syllable 
adjectives ending ‘y’, such as tiny. 
Using irregular adjectives, such as ‘good’ or ‘far’. 
The rules for making superlative adjectives to 
compare a subject with the rest of the group to 
which it belongs. 
The superlative form of two-syllable adjectives 
ending ‘y’, such as ‘happy’. 
Verbs Scores: 3/12 




The test taker has a weakness when using the 
infinitive form of verb. S/he received zero points in 
this area. S/he seems familiar with gerunds received 
three out of six in this area. Unfortunately, s/he was 
required to receive four corrections out of six to 
meet the criteria for gerunds. Her/his overall scores 
are lower than the cut scores and more reviewing of 
the infinitive and gerund forms is recommended. 
Pronouns Scores: 0/11 
Cut scores: 8/11 
Pronouns 
Weaknesses: 
The test taker received zero points for pronouns. It 
is recommended that s/he review the following 
content areas: 





Diagnostic profile of individual student 
Student: Topics Areas of deficiency and strengths 
Nouns Scores: 14/20 




The test taker received zero points for nouns. It is 




  Articles Scores: 10/21 
Cut scores: 13/21 
  Articles 
Weaknesses: 
The test taker received zero points for the use of the 
indefinite article (‘a’/‘an’) when a noun was used 
for the first time. The test taker also received zero 
points for being unaware that ‘no article’ is used 
with the names of towns, markets and streets, 
except the name of town which is compound words 
such as a Thai town. The test taker made a mistake 
by using ‘the’ before ‘noon’. However, s/he seems 
to be able to use ‘the’ appropriately before nouns 
that have been used previously. 
  Adverbs Scores: 3/10 
Cut scores: 6/10 
  Adverbs 
Weaknesses: 
The test taker did not meet the criteria or the cut 
scores in the area of adverbs. S/he made three out of 
10 correct answers. She seems to be confused about 
using adverbials, such as ‘Sure’ and ‘actually’. S/he 
made a mistake by adding -ly to the end of adverbs 
that are exceptions to the rule, such as ‘hard’ and 
‘late’. The test taker may be confused about the 
position of ‘enough’ when used with adjectives 
(e.g., ‘I am confident enough (not ‘enough 
confident’) to teach my students’). S/he may be also 
confused the position of an adverb when used with 
the verb to be and the main verb (e.g., ‘My students 
are usually (not ‘usually are’) helpful and I 
frequently do (not ‘do frequently’) after school 
duties every Tuesday and Friday’). The test taker 
seems to misunderstand activities conducted 
weekly as being of low frequency (e.g., ‘I normally 
(not seldom) work in a library once a week on 
Wednesday’). 
  Tenses Scores: 11/21 
Cut scores: 13/21 
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Diagnostic profile of individual student 
Student: Topics Areas of deficiency and strengths 
  Tenses 
Strengths & 
weaknesses: 
In general, the test taker did not meet the criteria or 
the cut scores in the area of tenses. S/he made 11 
out of the 21 correct answers. S/he made mistakes 
in items 85, 88, 93 and 95. According to the 
matching codes provided in Table 3.11, s/he seems 
to be confused about using time-clause tenses in the 
pattern of past perfect (as a time-clause tense) and 
the past tense (as the main clause) (e.g., ‘When I 
arrived at lunch, the others had already eaten’). S/he 
is unable to use correct past perfect tense, making 
errors in items 87 and 98 (e.g., ‘I had just started 
teaching in a primary school’). Further, s/he may 
not understand how to use correct time-clause tense 
in the pattern of past tense (as a time-clause tense) 
and past perfect progressive tense (as the main 
clause) (e.g., ‘I had been sleeping for only two 
hours when the doorbell rang’). S/he seems to be 
confused about the use of correct time-clause tenses 
in the pattern of ‘past progressive’ (as a time-clause 
tense) and past tense (as the main clause) (e.g., 
‘While we were eating our breakfast, we heard a 
loud crash from outside’. S/he received zero for 
both test items 96–97 and 101–102 (see Table 
3.11). 
4.8 Remedial Courses 
One of the aims of this research is to provide information about remedial courses to 
support pre-service teachers in this study to fulfil the expected competencies in English 
grammar. The courses are devised using the results of the diagnostic assessment 
administered to the target population and the courses will be designed and implemented 
by the academic staff in the English programme at the Faculty of Education, Northern 
University, Thailand. The diagnostic assessment in this study is divided into seven 
sections comprising 34 English language ability areas. The number of language areas in 
which test takers failed the test is greater than the number of test takers who passed the 
test, as reported in Table 4.23. 
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Table 4.23: The Number of Test Sections Where the Number of Test Takers Who 
Failed the Test is Greater Than the Number of Test Takers Who Passed the Test 
Sections N = Total no. 
of language 
areas in each 
section 
N = No. of language areas where the 
no. of test takers who failed the test is 
> the no. of test takers who passed the 
test 
Percent 
Adjectives 6 4 (66.5%) 
Verbs 2 1 (50%) 
Pronouns 2 2 (100%) 
Nouns 2 2 (100%) 
Articles 8 6 (75%) 
Adverbs 7 5 (71.43%) 
Tenses 7 5 (71.43%) 
Based on the information in Table 4.23, it can be seen that the areas that seemed to present 
the greatest difficulty are pronouns and nouns. In both areas, there was a 100% failure 
rate. Articles seem to be the areas that presented another major point of difficulty, since 
75% of the students failed to respond correctly to the questions. Adverbs and tenses 
ranked third in terms of difficulty, accounting for 71.43% of the failures. The lowest 
number of errors was made in the verb section, which accounts for 50% of the mistakes. 
In conclusion, the number of test takers who failed the test was greater than the number 
of test takers who passed the test in almost all test sections, aside from the section for 
verbs. Therefore, all language areas in each test section should potentially be included in 
the remedial courses. 
As mentioned at the beginning of this chapter, the results of the test were calculated 
separately, since individual test takers have varied abilities to complete the test correctly 
in each language area. To consider which language area should be included in the 
remedial courses, the number of test takers who failed the test in each section is ranked 
and displayed in Tables 4.24–4.30. 
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Table 4.24: Ranking of Errors in the Adjective Section 
Adjectives 
Item No. 
Assessing Knowledge of Specific Language 
Abilities 
Fail Percentage 
5–6 To use irregular adjectives such as ‘good’ and 
‘far’. 
71 81.61 
10 To make the superlative form of two-syllable 
adjectives ending in ‘y’, such as ‘happy’. 
69 79.31 
7–9 To form superlative adjectives of three or more 
syllables, e.g., ‘interesting’ and ‘hard working’. 
64 73.56 
2–3 To create two-syllable comparative adjectives 
using ‘more’, e.g., ‘more famous’ and ‘more 
peaceful’. 
47 54.02 
4 To form 2-syllable comparative adjectives 
ending in -y, such as ‘tiny’. 
41 47.13 
1 To form one-syllable comparative adjectives by 
adding ‘-er’, e.g., large  larger. 
21 24.14 
The number of test takers who failed the test for using irregular adjectives such as ‘good’ 
and ‘far’ was 71 (81.61%), which was the largest failure in this section. The second 
highest number of errors occurred in the area of forming superlatives with two-syllable 
adjectives ending in ‘y’, such as ‘happy’, and was 69 (79.31%). This was followed by the 
third highest number which was 73.56% in the area of forming superlative adjectives of 
three or more syllables—for example, ‘interesting’ and ‘hard working’. The lowest 
number of errors was 21 (24.14%), for the modification of single-syllable comparative 
adjectives by adding ‘-er’ (e.g., large  larger). Based on the language areas shown Table 
4.24, irregular adjectives may be the most challenging area for the test takers, followed 
by superlative adjectives that require the addition of two or more syllables. The results 
indicate that the test takers understand the fundamentals of forming one-syllable 
comparative adjectives and only a minority of them, 21 (24.14%), failed this part.  
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Table 4.25: Ranking of Errors in the Verb Section 
Verbs 
Item No. 
Assessing Knowledge of Specific Language 
Abilities 
Fail Percentage 
11, 13, 14, 
18, 19, 21 
To use the infinitive form of verbs appropriately. 50 57.47 
12, 15, 16, 
17, 20, 22 
To use the gerund form of verbs appropriately. 40 45.98 
There is no significant difference between the numbers of errors for infinitive and gerund 
forms in the verb section. The largest number of errors relating to the infinitive form of 
the verb is 50 (57.47%), which is higher than those relating to the use of gerunds at 40 
(45.98%).  
Table 4.26: Ranking of Errors in the Pronoun Section 
Pronouns 
Item No. 
Assessing Knowledge of Specific Language 
Abilities 
Fail Percentage 
24, 26, 28, 31, 33 To use appropriate possessive adjectives. 70 80.46 
23, 25, 27, 29, 30, 
32 
To use appropriate possessive pronouns. 47 54.02 
The highest number of errors was made in the area of possessive adjectives. These 
constituted 70 (80.46%) errors, whereas the lowest number of errors occurred in the area 
of possessive pronouns at 47 (54.02%). It can be assumed that the test takers may not 
have understood the language rules dictating the use of pronouns and were unable to 
identify the first, second and third person. This could lead to confusion in using possessive 
adjectives and possessive pronouns.  
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Table 4.27: Ranking of Errors in the Noun Section. 
Nouns 
Item No. 
Assessing Knowledge of Specific Language 
Abilities 
Fail Percentage 
35, 36, 39, 
40, 43, 45, 
47, 50, 52, 
53 
To select countable nouns appropriately. 56 64.37 
34, 37, 38, 
41, 42, 44, 
46, 48, 49, 
51 
To select uncountable nouns appropriately. 44 50.57 
Almost half of the test takers made mistakes in the area of countable nouns and 
uncountable nouns. The highest number of errors was 56 (64.37%) in the area of 
countable nouns and 44 (50.57%) errors occurred in the area of uncountable nouns.  
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Table 4.28: Ranking of Errors in the Article Section 
Articles 
Item No. 
Assessing Knowledge of Specific Language 
Abilities 
Fail Percentage 
59 To use articles to suggest geographical locations 
when giving directions. For example, ‘The nearest 
train station is in the south’.  
72 82.76 
70–72 To use ‘no article’ with the names of towns, 
markets and streets, except the name of town 
which is compound words such as a Thai town. 
72 82.76 
57, 62 To use articles appropriately to refer to nouns 
mentioned previously. For example, ‘I only have 
a mobile phone but the battery of my mobile 
phone is running’. 
67 77.01 
56 To omit articles in front of the name of the 
restaurant which belongs to the name of the 
owner. 
61 70.11 
55,68 To use indefinite articles to mean ‘one of’. For 
example, ‘I am going to meet a friend of mine. I 
have written my name on a piece of paper.’ 
55 63.22 
63 To omit articles before specific times, such as 






To use definite articles to refer to specific nouns. 
For example, ‘The nearest train station is in the 
South.’ 
42 48.08 
54, 61, 73, 
66 
To use the indefinite article when a noun is used 
for the first time. For example, ‘Do you know if 
there is a train station around here?’ 
10 11.49 
More than half of the test takers failed six out of the eight areas relating to articles. The 
highest failure rates were in the areas relating to the use of articles to suggest geographical 
locations when giving directions and of omitting articles before the names of towns, 
markets and streets—at a rate of 72 (82.76%) for each area. The next areas in which the 
test takers exhibited difficulty were using articles to refer to nouns mentioned 
previously—for example, ‘I only have a mobile phone but the battery of my mobile phone 
is running low’—and omitting articles in front of the name of the restaurant which 
belongs to the name of the owner, which constituted 67 (77.01%) and 61 (70.11%) errors 
respectively in the test. However, the test takers seemed to have knowledge about using 
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the indefinite article when a noun is used for the first time because only 10 of them failed 
this area. 
Table 4.29: Ranking of Errors in the Adverb Section 
Adverbs 
Item No. 
Assessing Knowledge of Specific Language 
Abilities 
Fail Percentage 
77,79,80 To use exceptional adverbs such as hard and late, 
and to distinguish between use of fast and quick. 
62 71.26 
78 To place ‘enough’ in an appropriate position 
when using adjectives in sentences. For example, 
‘I am confident enough to teach my students’.  
61 70.11 
83–84 To use adverbs in the right positions. For 
example, ‘My students are usually helpful’, not: 
‘My students usually are helpful’; or ‘I am 
confident enough to teach my students’, not: ‘I am 
enough confident to teach my students.’ 
58 66.67 
81 To distinguish between ‘regular’ as an adjective 
and an adverb. For example, ‘I regularly teach 
three days a week.’ 
51 58.62 
75 To use adverbials, such as ‘Sure’ and ‘actually’. 
For example, ‘Sure, I think you must have done 
well.’ 
48 55.17 
82 To use adverbs of frequency. For example, ‘time 
passes very quickly’. 
37 42.53 
76 To distinguish between adjectives and adverbs, 
such as ‘well’ and ‘good’. 
17 19.54 
Similar to the information in Table 4.24, the greatest numbers of test takers failed the test 
in the area of irregular adjectives. Table 4.29 suggests that testing in the area of adverbs 
that are exceptions to the rule, such as ‘hard’, ‘late’ and ‘fast’, can be problematic because 
errors in this area are as high as 62 (71.26 %). The majority of the test takers appear to 
have been confused whenever they had to use irregular English grammar rules. It might 
be claimed that this is because Thai students have less opportunity to use English in their 
daily lives and that studying grammar implicitly in classrooms may not support their 
English competence. In addition, the test takers also seem to be confused about the 
positions of words in sentences. The language areas in the above table provide an 
example: placing ‘enough’ in an appropriate position when using it with adjectives in 
sentences—‘I am confident enough to teach my students’; not ‘I am enough confident to 
teach my students’. Sixty-one out of 87 students or 70.11% committed errors in this area. 
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Thai learners of English tend to misunderstand the positioning of words and would benefit 
from attention to rules regarding the irregular positioning of adverbs. Remedial courses 
would be an ideal place to teach these rules. However, the majority of test takers seem to 
be able to distinguish between adjectives and adverbs such as ‘well’ and ‘good’ as there 
were only 17 (19.54%) students who made mistakes in this area. 
Table 4.30: Ranking of Errors in the Tense Section 
Tenses 
Item No. 
Assessing Knowledge of Specific Language 
Abilities 
Fail Percentage 
96–97 To use correct time-clause tenses in the pattern of 
past tense (as a time-clause tense) and past perfect 
progressive tense (as the main clause). For 
example, ‘I had been sleeping for only two hours 
when the doorbell rang’ 
83 95.40 
103–104 To use correct time-clause tenses in the pattern of 
past perfect progressive tense (as the main clause) 
where one continuous action is interrupted by 
another immediate action. For example, ‘While 








To use correct time-clause tenses in the pattern of 
past perfect (as a time-clause tense) and past tense 
(as the main clause). For example, ‘By the time I 











101–102 To use correct time-clause tense in the pattern of   
‘past progressive’ (as a time-clause tense) and past 
tense (as the main clause). For example, ‘While 
we were eating our breakfast, we heard a loud 






To use the correct form of the past perfect tense. 
For example, ‘I had just started teaching in a 
primary school’. 
To use correct ‘past progressive’ indicate ongoing 
actions that are simultaneously being undertaken. 
For example, ‘While I was making breakfast, my 











To use the correct form of the past tense to report 
a past event. For example, ‘That morning, I woke 
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Table 4.30 displays the percentages of errors in the tense section. The majority of the test 
takers seem to understand the foundations of tenses, especially where there is only a single 
clause. Fewer of them made mistakes with single tense usage, such as using the past 
progressive tense to refer to two simultaneous, continuous actions (test item nos. 99–100), 
which comprises 38 or 43.68% of the errors, and using the correct form of the past tense 
to report a past event (test item nos. 90–91 and 105), which constitutes 43 (20 + 23) or 
49.43% of the errors (22.99% + 26.44%). Based on the test results in Table 4.30, time-
clause tenses seem to have been the most challenging areas for the test takers. The highest 
numbers of errors occurred in various time-clause tenses, such as using the correct form 
of time-clause tense to refer to two actions that were taking place simultaneously; and 
using the past tense (as a time-clause tense) and the past perfect progressive tense (as a 
main clause) appropriately in clauses reporting a past event; for example, I had been 
sleeping for only two hours when the doorbell rang. These errors constitute 83 (95.40%) 
of failures in the test item numbers 96–97. The second greatest number of errors—at 78 
or 89.66% (test items nos. 103–104)—occurred when using correct time-clause tenses in 
the pattern of past perfect progressive tense (as the main clause) where one continuous 
action is interrupted by another immediate action. For example, ‘While Ratana had been 
driving, she had lost control of her car’. 
Aside from the grammar-specific topics and language areas in the diagnostic assessment, 
a score ranking with test taker codes may be necessary for arranging sections of the 
remedial courses. Table 4.31 presents the quantities and codes for each test takers and 
their corresponding frequency scores. 
Table 4.31: Quantities and Codes with the Various Frequency Scores 
of Test Takers 
Score 
Ranges Quantities No. Codes 
76–80 1 45 54181020208 
71–75 3 35 54181020229 
  8 54181020247 
  40 54181020202 
66–70 11 42 54181020223 








  5 54181020245 
  23 54181020240 
  48 54181020136 
  49 54181020142 
  1 54181020220 
  38 54181020203 
  47 54181020121 
61–65 12 39 54181020235 
  80 54181020112 
  67 54181020101 
  77 54181020125 
  86 54181020123 
  87 54181020130 
  17 54181020248 
  46 54181020131 
  25 54181020228 
  10 54181020234 
  54 54181020103 
  83 54181020147 
56–60 9 51 54181020132 
  50 54181020106 
  59 54181020127 
  84 54181020135 
  7 54181020243 
  6 54181020215 
  70 54181020120 
  73 54181020149 
  13 54181020250 
51–55 10 3 54181020246 
  18 54181020217 




Ranges Quantities No. Codes 
  20 54181020207 
  64 54181020108 
  79 54181020126 
  68 54181020133 
  72 54181020137 
  41 54181020206 
  81 54181020109 
46–50 15 24 54181020233 
  27 54181020231 
  34 54181020232 
  74 54181020115 
  75 54181020107 
  56 54181020118 
  66 54181020138 
  76 54181020144 
  82 54181020105 
  22 54181020226 
  52 54181020150 
  58 54181020146 
  60 54181020113 
  32 54181020219 
  53 54181020145 
41–45 15 2 54181020244 
  21 54181020212 
  26 54181020221 
  61 54181020148 
  62 54181020119 
  15 54181020239 
  29 54181020204 
  16 54181020225 
  30 54181020241 
  71 54181020116 




Ranges Quantities No. Codes 
  12 54181020218 
  55 54181020140 
  57 54181020110 
  69 54181020134 
36–40 7 43 54181020238 
  85 54181020141 
  14 54181020224 
  19 54181020214 
  78 54181020111 
  33 54181020209 
  31 54181020230 
31–35 3 63 54181020122 
  9 54181020249 
  28 54181020236 
26–30 1 37 54181020216 
N = 87 
Table 4.31 presents quantities and codes corresponding to the various frequency scores 
of test takers with frequency distributions for 80 scores and class intervals of five points. 
Column 3 represents the unique number of each test taker recorded by the computer 
programme. The codes in Column 4 are drawn from the fourth-year student codes in two 
class rooms and the total is 87. This helps to de-identify the test takers. Based on the 
rankings in Table 4.31, it can be seen that there are two wide rankings of scores ranging 
from 41–45 and 46–50. There are 15 test takers in each ranking. 
Considering the results reported in this chapter, the findings show that more than 90 % of 
pre-service teachers in this study may not be ready for their practicum. This supports the 
claim that the primary causes of low levels of English grammar proficiency of pre-service 
English teachers in this study include the lack of explicit teaching of English grammar. 
The following chapter will present a discussion about the reasons why pre-service English 




Chapter 5: Conclusion and Discussion 
5.1 Introduction 
This study enabled the development of a diagnostic assessment tool designed to improve 
grammar competency in pre-service teacher education students. Yong-Won Lee (2015) 
stresses that diagnostic language assessment (DLA) is gaining a great amount of attention 
from language testers, language teachers, second language acquisition and writing 
researchers and many applied linguists (Alderson, 2005; Alderson, Brunfaut & Harding 
2014). As was evident in this study, Lee (2015, p. 304) identifies the primary goals of 
DLA are to “identify the learner’s weakness and the underlying causes of the weaknesses 
and to help the learners overcome or improve on those weaknesses that prevent them from 
moving beyond the current stage of learning/performance to the next level”. The 
assessment tool developed for this study was able to identify the pre-service teachers’ 
weaknesses and provide areas to improve.  
Yong-Won Lee (2015) identifies three core components and these can be applied to the 
study outlined in this thesis. That is, diagnosis, diagnostic feedback and remedial learning. 
The main research question posed for this study closely aligns to Lee’s first component, 
that is, the central diagnosis in DLA is not only to identify one’s strengths but also 
weaknesses in the level of learning (knowledge, proficiency, ability or competence). 
Diagnosis requires developing a test, such as the one for this study, and procedures for 
collecting, analysing, and scoring the data (as undertaken by the computer platform used).  
This information allows action so that both the learners and instructors can act upon the 
findings and work with the strengths or weaknesses of the learner.   
The results of this study were outlined in the previous chapter including the content 
validity of the item of concurrency (IOC), individual test item analyses of item difficulty 
and item discrimination power and analyses of the test reliability and individual test taker 
profiles. The major findings related to the development of the diagnostic assessment 
which provided results administered to the target population identifying the test takers 
that met the overall cut scores and the test takers that needed to complete a remedial 
course. The minor findings related to the basic statistical results, including the comparison 
of the overall mean scores to the overall cut scores in each test section, the highest and 
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the lowest scores of the diagnostic assessment, the cumulative frequencies distribution of 
the test scores of the 87 students, the number of test takers who passed or failed each test 
section and the number of test takers who passed or failed the test and were assessed in 
relation to their specific language abilities across each test section.  
The findings provided significant insights into the test design, a broader understanding of 
English language teaching and learning in Thai classrooms. Ross (2008, p.3) reminds us 
that ‘language testing both for native languages and for second and foreign languages is 
now a cornerstone of defining academic merit in most industrial societies’. This chapter 
begins with a discussion of the major and minor findings reported in the previous chapter. 
Next, the aims of the study are revisited and the fulfilment of these aims is reviewed. 
Then, comprehensive answers to the research questions are suggested. Following this; the 
theoretical groundings for the study and implications of Rea-Dickins’ (1991) five factors 
of grammar testing are presented and the policy implications discussed. Finally, the 
limitations of the study are outlined and areas for future research suggested. 
5.2 English Grammar Competency of Pre-service Teachers Assessed in 
this Study 
Of the 87 pre-service English teachers who participated in this study, only eight met the 
overall cut scores in relation to the level of grammar English competence required for 
pre-service English teachers (see Figure 4.6 of Chapter 4). The remaining 79 pre-service 
English teachers who do not meet required cut scores needed to complete a remedial 
course on grammar before undertaking their practicums. The implications of these major 
finding are discussed in the following sections.  
5.2.1 The efficiency of English teaching in Thai classrooms 
It is important to note that the pre-service English teachers in this study had studied the 
English grammar in primary, secondary and the first years of their tertiary courses. 
However, the major results of this study showed that only 8 of the 87 pre-service English 
teachers met the overall cut scores. The results of this study are similar to results for 
TOFEL scores which demonstrated that in Thailand average score summary for TOEFL 
from 1991 to 2014 showed that the English  proficiency of Thai test takers has been quite 
low for approximately 25 years (see Table 5.1). In fact, the TOEFL paper-delivered test 
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scores for this period ranged from 310–677 (For test taken prior to July 2017, afterward 
the TOEFL Paper-based Test was replaced by the revised TOEFL Paper-delivered Test) 
(https://www.ets.org/toefl/institutions/scores/interpret ) with an average score of 496 (i.e., 
a score less than 550) (see Table 5.1). The majority of Thai test takers did not meet the 
minimum level of English language proficiency required to engage in further studies in 
international programmes for being accepted for overseas universities. The acceptance 
required into international programmes at Chulalongkorn University, Thailand is a 
minimum TOEFL scores of 550 (www.chula.ac.th/en/admission/international_admission 
), while to be admitted to universities in the United States (US), the minimum score is 
approximately 550 (www.americanexamservices.com), to be accepted to study in Europe, 
the minimum score for is between 550 to 587 (https://www.studyineurope.eu/aqa/what-
is-the-minimum-english-language-requirement-to-study-in-europe). Table 5.1 sets out 









Table 5.1 presents TOEFL average score summary of Thailand from 1991-2014. 
Years Average Scores Full Scores 
Jul 1991-June 1993 493 667 
Jul 1993-June 1995 492 667 
Jul 1995-June 1996 509 667 
Jul 1997-June 1998 502 667 
Jul 1998-June 1999 512 667 
July2000-June 2001 515 667 
July 2001-June 2002 514 667 
July 2003-June 2004 504 667 
July 2004-June 2005 497 667 
Jul 2005-June 2006 500 667 
Jan 2007-Dec 2007 500 667 
Jan 2008-Dec 2008 500 667 
Jan 2009-Dec 2009 493 667 
Jan 2010-Dec 2010 486 667 
Jan 2011-Dec 2011 489 667 
Jan 2012-Dec 2012 485 667 
Jan 2013-Dec 2013 467 667 
Jan 2014-Dec 2014 470 667 
Total : 25 years 496 667 
(TOEFL Test and Score Manual Supplement, 1991-1993, 1993-1995, 1995-1996, 1997-1998, 1998-1999, 
2000-2001, 2001-2002, 2003-2004, 2004-2005, 2005-2006, 2007,2008, 2009, 2010, 2011- 2011, 2012, 
2013, 2014) 
It is important to note that TOEFL scores indicate that there has not been any significant 
rise or improvement in results in more than two decades. As stated in Chapter 2 a way to 
improve the competence of Thai English language learners, the Thai national language 
syllabus has been amended in various periods over a number of years. Before 1996 
communicative language teaching had already been adopted in Thai language curriculum 
and Thai students were encouraged to communicate in English in all four skills 
(Wongsothorn et al. 2002). It is evident from the results of the research study undertaken 
and the results from the TOEFL tests that although there was a significant shift in 
educational emphasis little has been achieved. 
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On close examination to Table 5.1, from July 1991 till June 1996, the TOEFL paper based 
average score summary in these periods was 498 out of 667 (493+492+509 / 3 = 498). In 
1996, Thai national syllabus was modified and the language syllabus became based on 
the functional communicative approach (Wongsothorn et al. 2002). Since the period of 
July 1997 till December 2014 the TOEFL average score summary in these periods was 
495 out of 667. Therefore, there appears to have been no progress in the English language 
proficiency on TOEFL average score summary of Thailand in spite of the communicative 
language teaching had been adopted and modified to suit Thai language syllabus during 
these periods. The highest average score summary of Thailand from 1991-2014 is 515 in 
the periods of July 2000 – June 2001 and the lowest average score summary is 467 in the 
periods of Jan 2013 – December 2013. However, it can be noticed that the average score 
summary of Thailand from January 2009 – December 2014 has never been consecutively 
reached 500. If the issue of the low proficiency of Thai English learners is not addressed, 
in the future, Thai test takers may be ranked as having the lowest English proficiency of 
learners in Asia.  
All details of TOEFL average score summary of Thailand from 1991-2014 is depicted 
using line graph in the Figure 5.1. 
 
Figure 5-1 presents TOEFL average score summary of Thailand from 1991-2014. 
In the present study the results are consistent with the TOEFL test results which indicates 
that while each of pre-service English teachers in this study had studied English for more 
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could be questioned why does a university education not support or educate for a 
minimum English grammar competency for pre-service English teachers? This 
significant issue is discussed in the following section. 
5.2.2  The English grammar proficiency of pre-service English teachers in this study 
may not be guaranteed by a university education 
The target population who undertook the diagnostic assessment in this study were 87 
fourth year pre-service English teachers. When pre-service English teachers reach their 
fifth year, they are required to undertake teaching training at schools across Thailand. 
However, the major findings reported that the vast majority of the pre-service English 
teachers in this study would be required to undertake a remedial course with a focus on 
grammar before commencing their practicums. During the course of the current research 
study it was evident that a university education does not guarantee English grammar 
proficiency in pre-service teachers in this study before embarking on their teaching 
careers. These results are similar to those of Yourn (2000), Yuwono and Harbon (2010) 
and Seubs ang and Boonphadung (2012) who showed that while pre-service teachers must 
undertake practicums before they graduate from university, the majority still lack 
professional knowledge. 
While there is evidence that tertiary students have studied grammar implicitly prior to 
entry into university (Vibulphol 2004), it appears that explicit grammar courses are not 
provided to pre-service English teachers while studying at universities leaving them at a 
disadvantage. Despite this, teacher education faculties expect that pre-service English 
teachers will have acquired a high competence in English grammar before entering 
university (Prachak 2006; Seubsang & Boonphadung 2013). This has led to pre-service 
English teachers in this study being inadequately prepared in relation to their professional 
development in the primary school context where explicit grammar teaching is expected.  
There is a growing understanding that even under a communicative based English 
syllabus, the importance of solid basic knowledge of grammar cannot be ignored. Indeed, 
Hadjioannou & Hutchinson (2010) noted that pre-service teachers should have a solid 
foundation in English grammar from their previous studies at school so that teacher 
education faculties can instruct them on teaching pedagogy rather than having to teach 
them fundamental grammatical structures. Further, Debata & Phil (2013) emphasised that 
 
155 
it was essential for grammar to be explicitly taught in English teaching in L2 classrooms, 
as no one can learn a second or foreign language through an unconscious assimilation 
process. Thus, teaching English grammar explicitly should not be ignored in L2 language 
classrooms (Hossein & Fotos 2011). 
A connection has also been identified between teacher quality and student achievement, 
as teachers’ professional knowledge and skills are important influencers of students’ 
learning achievements (Strong; Ward; Tucker & Hindman 2007). Thus, it can be assumed 
that the inefficiency of English language learners in Thailand is due to a lack of teachers 
who are proficient in English. The details and solutions to this issue are presented in the 
following section. 
5.2.3 Possible reasons for the low level of English in Thai schools 
As discussed, the majority of Thai English teachers in rural primary schools do not have 
majors in English and have not been trained to teach English. However, it is expected that 
pre-service English teachers who hold a teaching degree from a university will teach 
grammar explicitly to primary school students during their practicums. Unfortunately, the 
major findings prove that pre-service English teachers in this study lack English grammar 
proficiency, despite having graduated from universities with teaching qualifications. 
These are similar findings to studies undertaken by Noom-ura (2013) and Pithiyanuwat 
(2006). Classroom teachers need to have strong background knowledge of English 
grammar to contribute to their content knowledge and support the literacy development 
of the students in their classrooms. A suitable period for teachers to further develop their 
English language competence would be during their pre-service preparation 
(Hadjioannou & Hutchinson 2010). Further, as Williams (2005) noted, pre-service 
English teachers are expected to have a good sound knowledge of  grammar to develop 
their content knowledge and pedagogical skills so that they feel adequately prepared to 
teach grammar. 
Currently, there is a sense of confusion as to how the English grammar competence of 
pre-service English teachers in this study who have poor skills can be improved. It cannot 
be denied that academic lecturers should also be responsible for finding solutions for these 
situations that seek to remedy and provide support to improve this lack of proficiency. 
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5.2.4 Possible solutions for pre-service English teachers’ lacking English grammar 
competence  
A review of numerous studies (Horwitz 1987; Hadjioannou & Hutchinson 2010; Mori 
1999; Vibulphol 2004) identified two main factors as obstacles to improving pre-service 
English teachers’ English grammar competence in this thesis. Firstly, pre-service English 
teachers have studied English grammar implicitly in their previous studies; however, they 
appear to have insufficient content knowledge of English grammar. Secondly, pre-service 
English teachers in this study can lack the pedagogical skills to teach English grammar, 
as they have never been required to teach English grammar explicit manner. As students, 
pre-service English teachers studied English under the CLT approach. These learning 
experiences inform their beliefs about language teaching and can also influence their 
classroom practices and teaching methods. As outlined in Chapter 2, Vibulphol (2004) 
investigated whether Thai pre-service EFL teachers’ beliefs in language learning 
influence their choices of instructional practices and found that the pre-service teachers 
participating in the study were willing to adopt the CLT in their classrooms, as these pre-
services teachers had been educated under a CLT based curriculum. 
A possible solution to this issue would be to provide pre-service English teachers in this 
study with an opportunity to experience studying English grammar explicitly in language 
classrooms. This could increase their English grammar content knowledge and 
pedagogical skills for teaching English grammar. In Thai EFL contexts, a combination of 
CLT and explicit grammar teaching may be an appropriate approach for EFL teaching. 
Thus, the English Grammar Curriculum for pre-service teachers enrolled in the English 
programme of the Education Faculty at Northern University, Thailand could be reviewed 
to include the teaching of intensive grammar rules (with supplementary communication 
drills) with more language practice hours.  
Another obstacle to improving pre-service teachers’ English grammar competence in this 
study is the lack of a system or a tool to diagnose English grammar competence and 
confirm their level of professional content knowledge before undertaking their 
practicums. The computer-based contextualized diagnostic English grammar assessment 
developed for this study could function as a quality control (QC) system and provide the 
required assessment tool. 
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If students’ grammar competence did not meet the required benchmark or criteria, 
remedial courses could be provided for the students so that they could improve their 
individual grammar competencies, resulting in learning to teach grammar effectively. 
Further, it is recommended that pre-service English teachers enrolled in the English 
programme of the Education Faculty at Northern University, Thailand also have their 
English grammar competence assessed in the first year of their university studies, as it is 
evident that first year pre-service English teachers come from different backgrounds and 
schools. This would allow differences between students from different educational 
backgrounds (e.g., rural schools and schools in towns) and levels of competencies to be 
identified. This would also ensure that students would have a minimum level of 
competency as well as similar levels of grammar and enable levels to be standardised. 
Further, these pre-service English teachers should have their English grammar assessed 
again in their fourth year prior to their practicums to ensure that they have sufficient 
English grammar content knowledge to teach explicit grammar at primary schools.  
5.3 Minor Findings 
The previous section discussed the various implications arising from the major findings 
in relation to the contextualized diagnostic assessment administered to the target 
population in this study. This section presents the minor findings, including a comparison 
of the mean scores against the cut scores and the significant differences between pre-
service English teachers with the highest scores and those with the lowest scores. The 
implications of the findings (e.g., the effects of language classroom cultures, L1 
interference and natural context influence) are also discussed.  
5.3.1 Comparing mean scores to cut scores 
The diagnostic assessment in this study tested pre-service English teachers on parts of 
speech. The results showed that the mean scores of each test section were less than the 
cut scores in every section. Notably, the mean scores of the entire test were less than the 
entire cut scores (see Table 4.5 of Chapter 4). Thus, it appears that pre-service English 
teachers who undertook the diagnostic assessment in this study did not have sufficient, 
fundamental knowledge of English grammar. Consequently, these Thai pre-service 
teachers in this study may have experienced difficulties studying English through the CLT 
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curriculum taught at their previous studies. According to Wanchai (2012), students with 
low English grammar proficiency could find it difficult to implement a CLT curriculum 
in the L2 context, as this could inhibit L2 students from performing CLT classroom 
activities. 
Further, due to students’ limited English grammatical knowledge, research shows Thai 
teachers find it difficult to monitor communicative activities in classrooms (both in 
relation to speaking and writing skills) because their students were unable to interpret 
English messages when communicating with each other. Similarly, Rafajlovicova (2003) 
noted that grammar is an important element of language that must be integrated into 
everyday communications and that any language will be confusing without grammar. 
Senders and receivers must use appropriate grammar to send and receive messages 
whenever they communicate to each other. Further, as Chin (2000) observed, English 
grammar competence supports students’ writing by connecting the knowledge of oral 
communication to written language.  
5.3.2 The significant difference between the highest scores and lowest scores 
The results also showed that there was a significant difference (i.e., 47.62%) between the 
pre-service English teachers with the highest scores (i.e., 77 or 73.33%) and those with 
the lowest scores (i.e., 27 or 25.71%). Based on these findings, it appears that the standard 
of English grammar competence of Thai pre-service English teachers who took the 
contextualized diagnostic assessment in this study was not equal, as there was a major 
gap between their abilities. These findings support the findings of Strong et al. (2007) 
that lack of grammatical proficiency among pre-service English teachers can lead to the 
ineffective teaching of English grammar in Thai primary schools. In this study, computer-
based contextualized diagnostic assessments were made of pre-service teachers’ English 
grammar (before their practicums) to determine whether they were ready to undertake 
their school training. The test results of these assessments enabled pre-service teachers’ 
English grammar strengths and weaknesses to be identified.  
Further, the test results indicated which pre-service teachers in this study were required 
to undertake English grammar remedial courses (i.e., the test takers who failed to meet 
the test’s cut scores). This study aimed to identify the issues in grammatical competences 
of pre-service teachers and one of the main objectives of the study was to minimise the 
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gap in pre-service teachers’ levels of competence to ensure the quality of the English 
grammar being taught. 
A comparison of the mean scores against cut scores revealed a significant difference 
between the highest scores and the lowest scores (as discussed in the above section). The 
implications arising from these results are discussed further below. 
5.3.3 The effects of language classroom cultures 
It is important for this study to recall Hu’s (2005b) concept of Asian language learning; 
that is, the culture of language classrooms in East Asia, including Thailand, is suitable for 
the process of knowledge accumulation in which students study English step-by-step 
from a basic to an advanced level. The results of the research study undertaken for this 
thesis confirmed that Thai pre-service English teachers in this study should learn English 
grammar step-by-step (see Table 4.8 of Chapter 4). For example, the greatest number of 
test takers (i.e., 74 or 85.06%) made mistakes in the pronoun section. Beare (2016) 
suggests that it is important to teach pronouns step-by-step after students have been taught 
to identify various parts of speech (e.g., subjects, objects and possessive adjectives). 
Importantly, this is supported by an expert from the Thai Programme, Education Faculty, 
Northern Thailand University that the test takers in this study may not understand 
grammar in the area of pronouns. That is, they were unable to identify the first, second 
and third person and consequently had difficulties using possessive adjectives and 
possessive pronouns. 
5.3.4 First language interference 
Remembering one obstacle for L2 learners studying the English language is L1 
interference. According to Bhela (1991) L2 learners tend to make errors if the two 
languages are different and the interference of L1 on L2 is strong. The results of the study 
undertaken supported this contention; that is, 81.61% and 72.41% of the test takers in this 
study made errors in articles and tenses and these errors represented the second and the 
third greatest mistakes, respectively (see Table 4.8 of Chapter 4). Based on the instruction 
of an expert from the Thai Programme, Education Faculty, Northern University, 
Thailand, this may be attributed to L1 interference and caused commonly by the different 
use of articles and tenses in Thai and English. In English ‘a’ and ‘an’ are used in front of 
indefinite nouns and the articles are referred to as indefinite articles while ‘the’ is used in 
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front of a noun to indicate something specific and is referred to as a definite article; for 
example, ‘The teacher in year two class assigned a book to read’. Conversely, in Thai, 
describing words are used to specify a noun; for example, ‘There are two cars parked on 
street in front of our office and small red car is mine’ or A: ‘Is there any closest train 
station in this area?’, B: ‘Closest train station is next to church on Nara Street’. 
Demonstrative adjectives (i.e., this, that, these and those) may be used to specify any 
nouns in Thai language; for example, A: ‘There are two books in my hands, I don’t know 
which one is yours and which one is hers,’ B: ‘This book is mine and that one is hers’. 
In term of tenses, there are 12 tenses in the English language and different tenses have 
different forms of verbs; for example: ‘I ate pizza yesterday’ (past tense), ‘I am eating 
pizza now’ (present continuous tense) and ‘I will eat pizza tomorrow (future tense). 
However, there is no tense in the Thai language and the adverb of time is used in the 
sentence signals situations in different time and forms of verbs do not need to be changed; 
for example, ‘I eat pizza yesterday’ (past tense), ‘I eat pizza now’ (present tense) and ‘I 
(will) eat pizza tomorrow’ (future tense). Thus, as these examples demonstrate, the 
difference between Thai and English language could cause difficulties for Thai learners 
and may have affected the ability of test takers in this study to understand and produce 
sentences in which articles and tenses are embedded producing poor results in this area. 
5.3.5 Limited exposure to English in Thailand 
Pre-service teachers in this study were asked to comment on the diagnostic assessment at 
the end of the test. While almost 80% wrote that the test was not very difficult, most stated 
that they forgot some English grammar rules. Some of the test takers commented that the 
diagnostic test in this study was not challenging, but again commenting that they could 
not remember the grammar rules, expanding that they did not use English frequently in 
their daily lives. These comments supported the findings of other studies by Thai scholars 
investigating English language learning such as Biyaem (1997) and Wiriyachitra (2002). 
It is important to remember English is only used as a foreign language in Thailand. These 
comments also confirmed that exposure to the natural environment of a language is 
important to support language teaching (Stefansson 2013). 
Additionally, some Thai parents try to provide their children with practical contexts to 
develop their English language skills, for example, by sending their children to 
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Ainternational programmes (Wongsothorn et al. 2002), so that their children will have 
greater opportunities to practice English language than they would at their Thai schools. 
However, only a minority of Thai families from high socio-economic circumstances can 
afford to do so and the majority of Thai learners have limited exposure to English in the 
natural context in their daily school live.    
5.4 Review of the Aims of the Study and their Fulfilment 
The main aim of the study was to develop a computer-based contextualized diagnostic 
English grammar assessment for Thai pre-service teachers enrolled in the English 
programme at the Education Faculty of Northern University, Thailand to ascertain the 
competency levels of the students. To achieve this aim, numerous theories were analysed 
to assess the feasibility of this aim. Rea-Dickins’ (1991) five factors that contribute to the 
communicative nature of a grammar test development were chosen as the most 
appropriate and used as a framework to develop the study’s diagnostic assessment. The 
test, developed in a contextualized form, was divided into seven sections and comprised 
105 test items, each test section was integrated within a communicative context in the 
form of a dialogue using a particular grammatical structure. The following section sets 
out the empirical finding in relation to the research questions.  
5.5 Restatement of Research Questions Outlining Findings 
5.5.1 Research Question 1 
The first research question was: How can a diagnostic English grammar assessment be 
developed to assess English grammar competence of pre-service teachers training to 
teach English in primary schools in Thailand? 
The answer to this question is specific to the rigorous methodology employed in this study 
and the successful development of the assessment tool. The question was divided into 
three sub-questions.  
The first sub-question was: (a) How can a computer based diagnostic English grammar 
assessment be designed to gather evidence about the areas of difficulties that Thai pre-
service teachers face? 
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To examine this question, each wrong answer that a test taker in this study selected was 
matched with a code representing the individual grammar content; for, the diagnostic test 
in this study was designed based on 34 grammar content areas. The test taker with the 
highest score made 28 (out of 105) mistakes on the test items. Each of these 28 incorrect 
answers was matched to specific coded grammar areas to identify the English grammar 
competence of the test taker (for more details see Tables 4.17 and 4.18 of Chapter 4). 
Thus, matching test takers’ wrong answers with the coded grammar content identified 
pre-service teachers’ English grammar competence.  
The second sub-question was: (b) How can a diagnostic English grammar assessment be 
designed, which includes grammar structures in contextualized form by integrating 
communicative competence?  
To address the second sub-question, a variety of contexts around which the grammar 
concepts had to focus upon were determined and content for the contextualized items was 
adapted from a variety of sources such as grammar exercise websites and grammar text 
exercises. To motivate test takers and make the diagnostic test more interesting, the 
communicative context of the diagnostic test in this study was designed to fit one major 
theme; that is, pre-service teachers’ lives during their practicums from the beginning to 
the end of their training. Uniquely, the overall theme was divided into seven situations 
that were integrated with seven grammar sections and all of these situations formed a 
connected story so that all test takers are allowed to solve grammar problems interactively 
by using dialogues which poses grammar problems as the task content. Thus, the context 
of pre-service teachers’ lives was integrated with communicative competence into the 
diagnostic assessment used in the study.  
The third sub-question was: (c) What processes can be identified to construct a computer-
based contextualized diagnostic English grammar assessment?  
This question is specific to the methodology of the computer-based contextualized 
diagnostic English grammar assessment in which this study was grounded, consisting of 
multiple steps. Briefly, the first step was used to analyse the test content and then 
organised into different types of sub-content. Behavioural objectives for the content of 
the assessment tool were then defined to ensure that the diagnostic test corresponded to 
the objectives of the instructions of the course. The test context for each test topic was 
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also created using this procedure. After the different contexts for the test had been created, 
a computer-based contextualized diagnostic English grammar assessment was then 
constructed to produce contextualized testlets. Grammar experts were then consulted to 
check the consistency between the test items and Rea-Dickins’ (1991) five factors that 
contribute to the communicative nature of a grammar test development. The grammar 
experts also checked the content validity of the test to determine the consistency between 
the behavioural objectives in the learning outcomes and its alignment to the test purposes 
and test items. After each test item had been created and checked by the grammar experts, 
the grammar content areas were listed from all the 105 test items and coded to be matched 
to an individual test taker who scored zero on particular test items. These procedures were 
also linked to the processes of creating a portfolio. After all the grammar areas had been 
coded, the academic staff in the English programme at the Faculty of Education, Northern 
University, Thailand discussed and considered the criteria and cut scores for passing each 
grammar content area before the paper-based test proceeded to pilot testing.  
In relation to the two pilot tests, the test validity, item difficulty values and discrimination 
power values of each individual test item were analysed to ensure that item was 
appropriate. After the pilot tests had been conducted, the test was put on a computer 
platform so that the computer-based contextualized diagnostic English grammar 
assessment would be available to the target participants. After the entire scores of each 
target participant were received, test reliability was undertaken as an entire item analysis. 
The test takers’ portfolios were then created by matching the wrong answers to the 
grammar content area codes (see Section 3.12 for more details).  
5.5.2 Research Question 2 
The second research question was: What is the required content of English grammar for 
Thai pre-service teachers to teach effectively in primary schools prior to commencing 
their practicums? 
To examine the second research question, the content of the English Grammar Curriculum 
(2012) for pre-service teachers enrolled in the English programme of the Education 
Faculty at Northern University, Thailand was analysed to determine the scope of the test 
and divided into sub-divisions. The analysis showed that, based on the English Grammar 
Curriculum (2012), the emphasis of any diagnostic test should be parts of speech. Parts 
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of speech were further divided further into the following sections: articles, nouns, 
pronouns, verbs, adjectives, adverbs and tenses (for more details see Chapter 3.)  
5.6 Theory Implication 
Prapphal (2008) makes an important point that the relationship between language 
teaching and testing in Thailand is reflected in history. That is, discrete point tests in 
multiple-choice format are the most common approach, which can be at odds with 
policies that legislate communicative syllabuses.  Prapphal (2008, p. 128) confirms that 
curriculum reform in Thailand may have missed the opportunity to reform testing. That 
is, the washback effects of language tests employing inadequate methods, the use of 
language tests in school admissions, issues of validity, the use of standardized tests, the 
reflection of societal values in language tests, the use of computer and technology in 
language testing, and the analyses of the success or failure of curriculum reform efforts. 
Of interest to the findings of this study is the washback effects of language tests, issues 
of validity and the use of computer and technology in language testing.  
 
Washback as a concept refers to the impact a language test may have on teaching and 
learning practices (Shohamy, 1992; Alderson & Wall, 1993; Cheng & Watanabe, 2008). 
Prapphal (2008) focuses on high stakes tests undertaken for university admission in 
Thailand. The test developed for this study in fact, works in reverse. It leads the teaching 
and learning practices in a positive way by identifying areas of individual weaknesses in 
grammar that could be remediated. Alternatively, institutional curriculums and language 
programs can be designed or scaffolded for groups of students requiring additional 
support in particular areas.  
 
Prapphal (2008, p. 134) acknowledges that in Thailand computers and technology have 
been used mainly for teaching and learning purposes, with very little development in 
computerised testing. In 2008, there was little research to support testing using computer 
platforms. The current study provides a clear and concise process to enable the use of 
computers when testing grammar ability. The pilot tests and the final study test 
demonstrated success in using this unique platform. This successful and innovative 





Important for this study, in the present context, is when Prapphal (2008) states that while 
models of standardised testing exist and are helpful, such as TEFOL, Thai language 
professionals need to examine the needs of their own local contexts and develop and find 
ways to assess language users’ competencies (p. 141). The present study undertaken did 
exactly this.  
 
Alderson, Brunfaut & Harding (2015), claim that while diagnostic language assessment 
has received increased research interest, there is a need to theorise diagnosis in language 
assessment. The current study outlined in this thesis clearly did not intend to theorise 
diagnostic language assessment, but instead provide a process to develop a computer 
based grammar assessment tool which could be practically used with pre-service teachers 
to understand competency levels and provide real diagnostic feedback for remediation. 
The diagnostic assessment developed for this study was based on Rea-Dickins’ (1991) 
five factors that contribute to the communicative nature of a grammar test development. 
Rea-Dickins asserted that grammar tests should be developed contextualized, if the test 
items are task-based and created around a context. To measure grammar test, she also 
recommended that a test should provide more context than one which can be given in a 
single sentence. This could allow all test takers to solve grammar problems 
communicatively or interactively by using dialogues which poses grammar problems as 
the task content (Rafajlovicova, 2003). 
Further, a communicative purpose and the audience to whom the communication is 
addressed should be identified in the test activity and that instructions for test takers 
should focus on meaning rather than form. Importantly, based on Rea-Dinkins’ (1991) 
five factors, the diagnostic assessment in this study was designed as a contextualized-
based test rather than multiple-choice test. The pre-service teachers participating in this 
study were educated under the CLT approach; thus, testing their grammar using the form 
of discrete-point single sentences would not have been a practical test of their language 
performance, however, it should be noted that some minor concerns arose in relation to 
the contextualized-based test. 
It is general agreed that the contextualized-based test is more appropriate for developing 
a grammar assessment than a multiple-choice test. As mentioned in Chapter 4, it has been 
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found that the construction of a contextualized-based test can affect the procedures of 
individual test item analyses and test reliability. During the pilot tests for this study some 
important anomalies were found in that not all invalid test item difficulty and invalid test 
item discrimination power could be deleted. In doing so could have affected the context 
of the diagnostic test.  
Further, the result values for test item difficulty and test discrimination power (as 
calculated by the computer programme) may not have been sufficient. Other factors such 
as the core knowledge of pre-service teachers and the theory of the study must also be 
considered.  
However, after the diagnostic assessment in this study had been designed, it was noted 
that if Rea-Dickins’ (1991) five factors were applied to any test design, it may be more 
practical if the test context or test situation was created first before any individual 
grammar content area was retrieved from a particular test context. The context of a test 
can be designed independently without being framed by specific grammar content areas. 
However, identifying the grammar content areas first and then creating the context of the 
test may be too complicated, as the grammar content areas may block the imagination of 
the test designer creating the test situation. Thus, in designing the context for the 
diagnostic assessment in this study, the grammar content areas were identified after all of 
the test situations had been created. Adopting this procedure allowed for a flow of 
imagination in creating the situations of the diagnostic assessment. Finally, the diagnostic 
assessment in this research was developed across seven contexts after which 34 grammar 
content areas were identified. Notably, the majority of test takers commented that they 
enjoyed completing the contextualized diagnostic test, as all of the situations in the test 
were similar to their lives.  
In 1996, the Thai national language syllabus shifted from the grammar approach to the 
CLT approach based on the Thai government’s expectation that this shift would improve 
the competence of the Thai to speak English. Unfortunately, several findings of this study 
appear to indicate that the expectations of the Thai government have not been fulfilled. 
This issue is discussed further in the next section.  
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5.7 Policy Implication 
Before the CLT approach was adopted in Thai classrooms in 1996, Thai students studied 
English grammar explicitly under an accumulated step-by-step process, from basic to 
advanced levels, however, it was evident that the Thai learners of English were not 
competent in their speaking skills. Thus, the Thai Government has attempted to improve 
the English speaking skills of Thai English learners in Thailand by modifying the 
curriculum. The Thai national language syllabus has shifted from the grammar approach 
to the CLT approach (Prapphal 2008; Wongsothorn et al. 2002). However, numerous 
obstacles have arisen in implementing CLT in Thai language classrooms. Notably, 
evident of this is that there has been no significant difference in TOEFL average score 
summary in Thailand for the last 25 years even though both the grammar approach and 
the CLT approach have been applied under the Thai national syllabus (see Section 5.2.1 
for more details).   
Importantly, Alderson & Huhta (2011) outline some characteristics of a ‘truly’ diagnostic 
test, such as more focused on specific elements than on global abilities; provides 
immediate results; likely to be enhanced by being computer based; leads to remediation. 
The test developed and validated for this study could be viewed in these terms. 
Unapologetically, it provided the elements required for the context in which it was 
developed. Alderson, Brunfaut & Harding (2015) looked closely in a study across 
different occupations and the need for skills in diagnoses. Interestingly, when teachers 
were examined, which relates to sample chosen for this study, they contend if a teacher 
is considered a diagnostician, then it is imperative that they are given sufficient training 
and develop a sufficient knowledge base to be able to make informed diagnostic 
assessments. Importantly, the researchers remind us that these teachers would require the 
development of a second language acquisition knowledge base, which is the foundation 
principle behind the development of the assessment tool for this study. 
5.8 Recommendations 
Over the past few decades Thai educational institutions have been concerned with and 
have attempted to increase student English literacy, as this area is fundamental to national 
development and for achieving sustainable development for the country. In English as 
foreign language contexts in Thailand, a combination of the CLT approach and explicit 
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grammar could represent an appropriate approach for teaching a language. Burn (2009) 
conducted a survey (distributed through Burn’s personal contacts in each country) of 231 
teachers across 18 countries and found that 84.1% of teachers disagreed or disagreed 
strongly with the statement that grammar should be taught separately without being 
integrated with other skills. Further, more than 55% of the respondents agreed that 
grammar should be integrated with other language skills.  
Furthermore, greater consideration should be given to the approach adopted as the 
preferred teaching method in English classrooms in Thailand. It is evident that an 
integrative holistic approach to language acquisition is currently being adopted by many 
countries across the world. Thailand needs to examine this approach more closely, rely 
on current research and adapt the approach according to the Thai context. In saying this, 
many of the new holistic approaches could be modified or adopted to be successful within 
this context. Greater interrogation of these new approaches are recommended for Thai 
educational policy makers.  
A number of recent scholars have proposed greater integration. For example, Pekoz 
(2016) recommended that grammar be taught in three steps: the pre-stage, while-stage 
and post-stage. In the pre-stage, teachers should encourage learners to be interested in the 
grammar topic by giving reasons for studying. During the while-stage, teachers should 
present the new grammar points by providing meaningful input via contextual examples. 
Finally, in the post-stage, grammar learners should have an opportunity to use grammar 
rules in real life situations.  
Conversely, Boukhzar (2015) developed a Focus-on-Form (FonF) instruction to 
compensate for the shortcomings in the grammar and the CLT approach. Boukhazar noted 
that Long (1991) first proposed the FonF approach that directs language learners’ 
attention to explicit grammatical forms in communicative contexts (Sassaji & Fotos 
2011). FonF instruction uses task-based follow-up activities to focus learners’ 
concentration on explicit formal language aspects in a judicious manner (Cook 2008). 
This approach which could be adopted for a Thai context comprises both input-processing 
and consciousness-raising tasks (Freeman 2011). Under this approach, teachers 
encourage language learners to become aware of grammatical forms while completing 
activities in communicative tasks.  
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Another approach which could be considered and applied in the Thai context and improve 
grammar proficiency is proposed by Widodo (2006) proposed five steps for teaching 
English grammar (particularly, in the context of EFL and ESL that involved activities. 
The five-step procedure included building up students’ knowledge of the rules by using 
leading questions and model sentences. During this stage, students are required to respond 
to questions orally to stimulate their self-confidence by using the grammatical rule 
communicatively. The next step seeks to elicit the functions of the rule by teaching 
grammar with examples to create students’ descriptions of the language use. In this step, 
features of the sentence are taught explicitly so that students can apply grammar rules 
appropriately in communicative settings. Following this, teachers familiarise students 
with the rules being taught through exercises that encourage active student involvement. 
Subsequently, students’ comprehension of the grammatical items is checked. During this 
stage, students are assessed as to whether they have understood the grammar rules that 
have been taught. Finally, students’ comprehension of the grammatical rules being taught 
is expanded. During this phase, the teacher provides other activities to support students’ 
concepts or relate what was taught to new concepts by giving students the opportunity 
work independently and complete tasks from the lesson as homework.  
The computer-based diagnostic test in this study offers a guideline for developing 
assessment tools to assess pre-service English teachers’ grammar competence. However, 
as with any applied research design the methodology of this research had a number of 
limitations.  
5.9 Limitations  
In this study, two pilot tests were conducted to undertake a test item analysis that checked 
the quality of each test item. Under this analysis, two important properties were 
considered: item difficulty and discrimination power. Once each of the pilot test 
procedures had been completed, any test items requiring changes should have been 
reviewed. Indeed, the test should have been revised multiple times before the expert 
consultants confirmed a final version of the diagnostic assessment. However, the number 
of the sample group in this study was limited; that is, the population for this study 
comprised 450 pre-service English teachers enrolled in their first to fifth years of study 
(i.e., approximately 90 students per year). The fifth year students were in their final stages 
of their teaching training and were deemed inappropriate for the study. Thus, there were 
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360 first to fourth year students that could be used for in this study. However, the first 
year students did not qualify to be members of the sample group of this study because 
they had not explicitly studied a fundamental English grammar course. Thus, the fourth 
year students became the target population of this study while the 180 students from the 
second year students and the third year students became the sample groups who 
completed the first and the second pilot tests, consecutively.  
Based on Taro Yamane’s calculation of sample size, the numbers of the sample groups 
were sufficient for both pilot tests that required at least 74 students each as outlined in 
detail in the methodology chapter. The test consultants confirmed the diagnostic 
assessment after the second pilot test had been carried out. The test was then administered 
as part of the main study to the fourth year students (i.e., the target population). If another 
pilot test had been required, the numbers of sample groups in this study may have been 
problematic.  
Another limitation of this study was that the grammar test needed to be developed by 
integrating communicative contexts. Teaching, studying and testing are interrelated and 
in the context of this study little attention had been paid to the area of testing. Testing 
allows individual teachers to identify the extent to which students in their classes have 
understood what they have been taught. Students can also ascertain their competency in 
the subjects they are studying by their test results in particular subjects. While many 
institutions in Thailand test their students for entrance into University few test the 
students’ competency to be prepared for the classroom.  
To date, little research has been conducted on testing, especially in relation to the theory 
of test designs for testing grammar within a communicative curriculum in a Thai 
education context. The diagnostic assessment in this study was developed using sound 
theoretical underpinnings. The theories used provided a clear concept of how to develop 
a grammar test in context where all test taker are allowed to solve grammar problems 
communicatively or interactively by using dialogues which poses grammar problems as 
the task content. While there is a dearth of language testing theories, Rea-Dickins’ 
framework (1991) was deemed to be the most practical and able to fulfil the objectives of 
this research. The framework is recommended to any researchers interested in testing 
research being undertaken for this study. 
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5.10 Future Research 
The diagnostic assessment in this study was developed as a computer-based 
contextualized assessment. The diagnostic assessment was developed on a computer to 
gain the benefits of computer technology (e.g., receiving instant scores after all of the test 
takers had completed their tests). The computer technology also enabled the test data to 
be stored efficiently on a server. Further, the test marking was also more reliable and 
human errors were avoided. The scores of all test takers were immediately accessible; 
however, it should be noted that after the test takers in this study had completed their 
tests, they did not receive their instant portfolios or feedback. The portfolios of test takers 
in this study were created manually; thus, it took time to complete this work after the test 
takers had undertaken the test. To gain the most from the benefits of computer technology, 
in future research, all test takers should receive their scores, feedback and/or portfolios 
immediately after they finish the test. A computer programmer should be able to write a 
specific algorithm to monitor the computer programme that enables test takers’ scores 
and feedback or portfolios to be provided at the end of the test. The methodologies for 
creating test takers’ portfolios in this study should provide a guideline for programmers 
to write this type of programme. This study is significant an educational testing context, 
providing a basis to access and then remediate English grammar competence for pre-
service teachers in this study.  
The significant findings draw attention to the low level of grammar proficiency for the 
student sample for this study and questioning the type of instruction, which has led to 
these levels. Importantly, it has enabled the setting of basis benchmarks before allowing 
students to be fully engaged in the classroom. The assessment tool developed for the study 
could be shared with other educational institutions while would benefiting many to 
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The calculation of the Item of Concurrency (IOC) in this study 
 
GET 
  FILE='E:\test analysis\IOC.sav'. 
DATASET NAME DataSet1 WINDOW=FRONT. 
SAVE OUTFILE='E:\test analysis\IOC.sav' 
 /COMPRESSED. 
DESCRIPTIVES VARIABLES=a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 a12 a13 a14 
a15 a16 a17 a18 a19 a20 a21 a22 a23 a24 a25 a26 a27 a28 a29 a30 a31 a32 
a33 a34 a35 a36 a37 a38 a39 a40 a41 a42 a43 a44 a45 a46 a47 a48 a49 a50 
a51 a52 a53 a54 a55 a56 a57 a58 a59 a60 
a61 a62 a63 a64 a65 a66 a67 a68 a69 a70 a71 a72 a73 a74 a75 a76 a77 a78 
a79 a80 a81 a82 a83 a84 a85 a86 a87 a88 a89 a90 a91 a92 a93 a94 a95 a96 
a97 a98 a99 a100 a101 a102 a103 a104 a105 a106 




Output Created 28-Oct-2014 10:26:10 
Comments   
Input Data E:\test analysis\IOC.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data File 8 
Missing Value Handling Definition of Missing User defined missing values are treated as 
missing. 
Cases Used All non-missing data are used. 
Syntax DESCRIPTIVES VARIABLES=a1 a2 a3 a4 a5 
a6 a7 a8 a9 a10 a11 a12 a13 a14 a15 a16 a17 
a18 a19 a20 a21 a22 a23 a24 a25 a26 a27 a28 
a29 a30 a31 a32 a33 a34 a35 a36 a37 a38 a39 
a40 a41 a42 a43 a44 a45 a46 a47 a48 a49 a50 
a51 a52 a53 a54 a55 a56 a57 a58 a59 a60 
a61 a62 a63 a64 a65 a66 a67 a68 a69 a70 a71 
a72 a73 a74 a75 a76 a77 a78 a79 a80 a81 a82 
a83 a84 a85 a86 a87 a88 a89 a90 a91 a92 a93 
a94 a95 a96 a97 a98 a99 a100 a101 a102 
a103 a104 a105 a106 
  /STATISTICS=MEAN STDDEV. 
 
Resources Processor Time 00 00:00:00.016 
Elapsed Time 00 00:00:00.016 
 
 




 N Mean Std. Deviation 
a1 5 .80 .447 
a2 5 .80 .447 
a3 5 .80 .447 
a4 5 .80 .447 
a5 5 .80 .447 
a6 5 .80 .447 
a7 5 .60 .548 
a8 5 .60 .548 
a9 5 .60 .548 
a10 5 .80 .447 
a11 5 1.00 .000 
a12 5 .80 .447 
a13 5 .60 .548 
a14 5 .60 .548 
a15 5 1.00 .000 
a16 5 1.00 .000 
a17 5 1.00 .000 
a18 5 1.00 .000 
a19 5 1.00 .000 
a20 5 1.00 .000 
a21 5 1.00 .000 
a22 5 .60 .548 
a23 5 1.00 .000 
a24 5 1.00 .000 
a25 5 .60 .894 
a26 5 .60 .894 
a27 5 1.00 .000 
a28 5 1.00 .000 
a29 5 .60 .894 
a30 5 .60 .894 
a31 5 1.00 .000 
a32 5 1.00 .000 
a33 5 1.00 .000 
a34 5 1.00 .000 
a35 5 1.00 .000 
a36 5 1.00 .000 
a37 5 1.00 .000 
a38 5 1.00 .000 
a39 5 1.00 .000 
a40 5 1.00 .000 
a41 5 1.00 .000 
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a42 5 1.00 .000 
a43 5 1.00 .000 
a44 5 1.00 .000 
a45 5 1.00 .000 
a46 5 1.00 .000 
a47 5 1.00 .000 
a48 5 1.00 .000 
a49 5 1.00 .000 
a50 5 1.00 .000 
a51 5 1.00 .000 
a52 5 1.00 .000 
a53 5 1.00 .000 
a54 5 1.00 .000 
a55 5 1.00 .000 
a56 5 1.00 .000 
a57 5 .60 .548 
a58 5 .80 .447 
a59 5 1.00 .000 
a60 5 1.00 .000 
a61 5 1.00 .000 
a62 5 1.00 .000 
a63 5 1.00 .000 
a64 5 1.00 .000 
a65 5 1.00 .000 
a66 5 1.00 .000 
a67 5 1.00 .000 
a68 5 1.00 .000 
a69 5 .80 .447 
a70 5 1.00 .000 
a71 5 1.00 .000 
a72 5 1.00 .000 
a73 5 1.00 .000 
a74 5 1.00 .000 
a75 5 1.00 .000 
a76 5 .80 .447 
a77 5 1.00 .000 
a78 5 1.00 .000 
a79 5 .40 .894 
a80 5 1.00 .000 
a81 5 1.00 .000 
a82 5 .20 1.095 
a83 5 .60 .894 
a84 5 .40 .894 
 
195 
a85 5 .40 .894 
a86 5 1.00 .000 
a87 5 1.00 .000 
a88 5 1.00 .000 
a89 5 1.00 .000 
a90 5 1.00 .000 
a91 5 1.00 .000 
a92 5 1.00 .000 
a93 5 1.00 .000 
a94 5 .60 .894 
a95 5 .60 .894 
a96 5 1.00 .000 
a97 5 .60 .894 
a98 5 1.00 .000 
a99 5 1.00 .000 
a100 5 1.00 .000 
a101 5 1.00 .000 
a102 5 1.00 .000 
a103 5 1.00 .000 
a104 5 1.00 .000 
a105 5 1.00 .000 
a106 5 .60 .894 



















1st Pilot Tests 
Data analysis analysed by a computer programme 
Test Item Difficulty & Power Discrimination 
(Criterion Based using Lovett formula) 
 
P value = Test Item Analysis / r value = Power Discrimination 
Test Item Difficulty (p)    Power Discrimination3 (r) 




























p value Interpretation r value Interpretation Test item quality 
1 0.69 Valid 0.34 Valid Valid 
2 0.55 Valid 0.30 Valid Valid 
3 0.46 Valid 0.41 Valid Valid 
4 0.80 Valid 0.22 Valid Valid 
5 0.07 Deleting 0.47 Valid Adjusting or Deleting 
6 0.19 Deleting 0.52 Valid Adjusting or Deleting 
7 0.09 Deleting 0.80 Valid Adjusting or Deleting 
8 0.05 Deleting 0.49 Valid Adjusting or Deleting 
9 0.14 Deleting 0.76 Valid Adjusting or Deleting 






p value Interpretation r value Interpretation Test item quality 
11 0.78 Valid 0.31 Valid Valid 
12 0.62 Valid 0.15 Deleting Adjusting or Deleting 
13 0.68 Valid 0.20 Valid Valid 
14 0.51 Valid 0.24 Valid Valid 
15 0.72 Valid 0.15 Deleting Adjusting or Deleting 
16 0.80 Valid 0.22 Valid Valid 
17 0.65 Valid 0.31 Valid Valid 
18 0.59 Valid 0.38 Valid Valid 
19 0.57 Valid 0.29 Valid Valid 
20 0.57 Valid 0.55 Valid Valid 
21 0.50 Valid 0.52 Valid Valid 





p value Interpretation r value Interpretation Test item quality 
22 0.11 Deleting 0.44 Valid Adjusting or Deleting 
24 0.08 Deleting 0.47 Valid Adjusting or Deleting 
22 0.50 Valid 0.56 Valid Valid 
22 0.26 Valid 0.83 Valid Valid 
22 0.54 Valid 0.52 Valid Valid 
22 0.26 Valid 0.69 Valid Valid 
22 0.51 Valid 0.55 Valid Valid 
23 0.41 Valid 0.67 Valid Valid 
21 0.22 Valid 0.88 Valid Valid 
22 0.34 Valid 0.60 Valid Valid 







p value Interpretation r value Interpretation Test item quality 
34 0.96 Deleting 0.05 Deleting Adjusting or Deleting 
35 0.66 Valid 0.06 Deleting Adjusting or Deleting 
36 0.58 Valid 0.54 Valid Valid 
37 0.39 Valid 0.33 Valid Valid 
38 0.45 Valid 0.34 Valid Valid 
39 0.77 Valid 0.07 Deleting Adjusting or Deleting 
40 0.31 Valid 0.28 Valid Valid 
41 0.69 Valid 0.10 Deleting Adjusting or Deleting 
42 0.82 Deleting 0.15 Deleting Adjusting or Deleting 
43 0.55 Valid 0.43 Valid Valid 
44 0.68 Valid 0.12 Deleting Adjusting or Deleting 
45 0.59 Valid 0.37 Valid Valid 
46 0.91 Deleting 0.12 Deleting Adjusting or Deleting 
47 0.50 Valid 0.34 Valid Valid 
48 0.19 Deleting 0.21 Valid Adjusting or Deleting 
49 0.66 Valid 0.21 Valid Valid 
50 0.93 Deleting -0.07 Deleting Adjusting or Deleting 
51 0.38 Valid 0.20 Deleting Adjusting or Deleting 
52 0.49 Valid -0.02 Deleting Adjusting or Deleting 














p value Interpretation r value Interpretation Test item quality 
24 0.24 Valid 0.38 Valid Valid 
22 0.74 Valid 0.06 Deleting Adjusting or Deleting 
22 0.28 Valid 0.55 Valid Valid 
22 0.64 Valid 0.18 Deleting Adjusting or Deleting 
22 0.68 Valid 0.35 Valid Valid 
22 0.35 Valid 0.70 Valid Valid 
23 0.92 Deleting 0.09 Deleting Adjusting or Deleting 
21 0.80 Valid 0.00 Deleting Adjusting or Deleting 
22 0.14 Deleting 0.28 Valid Adjusting or Deleting 
22 0.46 Valid 0.58 Valid Valid 
24 0.42 Valid 0.19 Deleting Adjusting or Deleting 
22 0.62 Valid 0.19 Deleting Adjusting or Deleting 
22 0.55 Valid 0.26 Valid Valid 
22 0.42 Valid 0.41 Valid Valid 
22 0.19 Deleting -0.20 Deleting Adjusting or Deleting 
22 0.27 Valid -0.29 Deleting Adjusting or Deleting 
23 0.22 Valid 0.63 Valid Valid 
21 0.14 Deleting 0.71 Valid Adjusting or Deleting 
22 0.23 Valid 0.61 Valid Valid 
22 0.86 Deleting 0.14 Deleting Adjusting or Deleting 














p value Interpretation r value Interpretation Test item quality 
75 0.76 Valid 0.23 Valid Valid 
76 0.77 Valid 0.04 Deleting Adjusting or Deleting 
77 0.53 Valid 0.27 Valid Valid 
78 0.35 Valid 0.40 Valid Valid 
79 0.72 Valid 0.33 Valid Valid 
80 0.12 gtiteleD 0.16 Deleting Adjusting or Deleting 
81 0.54 Valid 0.18 Deleting Adjusting or Deleting 
82 0.57 Valid 0.23 Valid Valid 
83 0.80 Valid 0.14 Deleting Adjusting or Deleting 





p value Interpretation r value Interpretation Test item quality 
85 0.51 Valid 0.51 Valid Valid 
86 0.23 Valid 0.81 Valid Valid 
87 0.23 Valid 0.02 Deleting Adjusting or Deleting 
88 0.32 Valid -0.08 Deleting Adjusting or Deleting 
89 0.24 Valid 0.27 Valid Valid 
90 0.76 Valid -0.27 Deleting Adjusting or Deleting 
91 0.66 Valid 0.36 Valid Valid 
92 0.66 Valid 0.36 Valid Valid 
93 0.43 Valid 0.07 Deleting Adjusting or Deleting 
94 0.50 Valid 0.26 Valid Valid 
95 0.26 Valid 0.52 Valid Valid 





p value Interpretation r value Interpretation Test item quality 
 
97 0.50 Valid 0.26 Valid Valid 
98 0.34 Valid -0.09 Deleting Adjusting or Deleting 
99 0.74 Valid 0.27 Valid Valid 
100 0.61 Valid 0.41 Valid Valid 
101 0.66 Valid 0.09 Deleting Adjusting or Deleting 
102 0.49 Valid -0.25 Deleting Adjusting or Deleting 
103 0.43 Valid 0.60 Valid Valid 
104 0.31 Valid -0.06 Deleting Adjusting or Deleting 























2nd Pilot Tests 
Data analysis analysed by a computer programme 
Test Item Difficulty & Power Discrimination 
(Criterion Based using Lovett formula) 
 
P value = Test Item Analysis / r value = Power Discrimination 
Test Item Difficulty (p)    Power Discrimination3 (r) 




























p value Interpretation r value Interpretation Test item quality 
1 0.88 Deleting 0.24 Valid Adjusting or Deleting 
2 0.84 Deleting 0.40 Valid Adjusting or Deleting 
3 0.80 Valid 0.33 Valid Valid 
4 0.96 Deleting 0.10 Deleting Adjusting or Deleting 
5 0.31 Valid 0.24 Valid Valid 
6 0.32 Valid 0.27 Valid Valid 
  7 0.69 Valid 0.54 Valid Valid 
8 0.36 Valid 0.50 Valid Valid 
9 0.58 Valid 0.53 Valid Valid 







p value Interpretation r value Interpretation Test item quality 
11 0.74 Valid 0.34 Valid Valid 
12 0.47 Valid 0.33 Valid Valid 
13 0.68 Valid 0.13 Deleting Adjusting or Deleting 
14 0.39 Valid 0.36 Valid Valid 
15 0.68 Valid -0.01 Deleting Adjusting or Deleting 
16 0.68 Valid 0.43 Valid Valid 
17 0.72 Valid 0.30 Valid Valid 
18 0.70 Valid 0.32 Valid Valid 
19 0.53 Valid 0.55 Valid Valid 
20 0.53 Valid 0.33 Valid Valid 
21 0.47 Valid 0.18 Deleting Adjusting or Deleting 




p value Interpretation r value Interpretation Test item quality 
1 0.59 Valid 0.36 Valid Valid 
2 0.38 Valid 0.46 Valid Valid 
3 0.92 Deleting 0.14 Deleting Adjusting or Deleting 
4 0.54 Valid 0.57 Valid Valid 
5 0.86 Deleting 0.23 Valid Adjusting or Deleting 
6 0.49 Valid 0.50 Valid Valid 
7 0.73 Valid 0.13 Deleting Adjusting or Deleting 
8 0.70 Valid 0.40 Valid Valid 
9 0.41 Valid 0.69 Valid Valid 
10 0.62 Valid 0.48 Valid Valid 







p value Interpretation r value Interpretation Test item quality 
24 0.73 Valid 0.25 Valid Valid 
22 0.97 Deleting 0.03 Deleting Adjusting or Deleting 
22 0.47 Valid 0.39 Valid Valid 
22 0.41 Valid 0.29 Valid Valid 
22 0.42 Valid 0.45 Valid Valid 
22 0.86 Deleting 0.08 Deleting Adjusting or Deleting 
43 0.19 Deleting 0.12 Deleting Adjusting or Deleting 
41 0.77 Valid 0.20 Deleting Adjusting or Deleting 
42 0.77 Valid 0.11 Deleting Adjusting or Deleting 
42 0.43 Valid 0.35 Valid Valid 
44 0.84 Deleting 0.20 Valid Adjusting or Deleting 
42 0.41 Valid 0.47 Valid Valid 
42 0.78 Valid 0.18 Deleting Adjusting or Deleting 
42 0.32 Valid 0.22 Valid Valid 
42 0.80 Valid 0.16 Deleting Adjusting or Deleting 
42 0.78 Valid 0.00 Deleting Adjusting or Deleting 
23 0.78 Valid 0.09 Deleting Adjusting or Deleting 
21 0.34 Valid -0.06 Deleting Adjusting or Deleting 
22 0.58 Valid 0.25 Valid Valid 














p value Interpretation r value Interpretation Test item quality 
24 0.30 Valid 0.21 Valid Valid 
22 0.65 Valid 0.37 Valid Valid 
22 0.34 Valid 0.44 Valid Valid 
22 0.73 Valid 0.29 Valid Valid 
58 0.72 Valid 0.04 Deleting Adjusting or Deleting 
59 0.39 Valid 0.38 Valid Valid 
60 0.03 Deleting 0.24 Valid Adjusting or Deleting 
61 0.93 Deleting 0.07 Deleting Adjusting or Deleting 
62 0.20 Valid 0.31 Valid Valid 
63 0.49 Valid 0.54 Valid Valid 
64 0.54 Valid 0.49 Valid Valid 
65 0.47 Valid 0.03 Deleting Adjusting or Deleting 
66 0.57 Valid 0.19 Deleting Adjusting or Deleting 
67 0.36 Valid 0.41 Valid Valid 
68 0.15 gtiteleD -0.16 Deleting Adjusting or Deleting 
69 0.18 gtiteleD 0.34 Valid Adjusting or Deleting 
23 0.38 Valid 0.66 Valid Valid 
21 0.20 Valid 0.58 Valid Valid 
22 0.30 Valid 0.48 Valid Valid 
22 0.89 gtiteleD 0.11 Deleting Adjusting or Deleting 














p value Interpretation r value Interpretation Test item quality 
22 0.89 Deleting 0.03 Deleting Adjusting or Deleting 
22 0.85 Deleting 0.18 Deleting Adjusting or Deleting 
22 0.61 Valid 0.25 Valid Valid 
22 0.32 Valid 0.35 Valid Valid 
22 0.64 Valid 0.24 Valid Valid 
23 0.14 Deleting 0.02 Deleting Adjusting or Deleting 
21 0.55 Valid 0.26 Valid Valid 
82 0.54 Valid 0.29 Valid Valid 
83 0.74 Valid 0.15 Deleting Adjusting or Deleting 





p value Interpretation r value Interpretation Test item quality 
22 0.51 Valid 0.31 Valid Valid 
86 0.28 Valid 0.22 Valid Valid 
87 0.38 Valid 0.47 Valid Valid 
88 0.51 Valid 0.40 Valid Valid 
89 0.39 Valid 0.27 Valid Valid 
90 0.74 Valid 0.03 Deleting Adjusting or Deleting 
91 0.62 Valid 0.37 Valid Valid 
92 0.73 Valid 0.14 Deleting Adjusting or Deleting 
93 0.49 Valid 0.06 Deleting Adjusting or Deleting 
94 0.65 Valid 0.24 Valid Valid 
95 0.39 Valid -0.10 Deleting Adjusting or Deleting 





p value Interpretation r value Interpretation Test item quality 
 
97 0.59 Valid 0.31 Valid Valid 
98 0.32 Valid 0.35 Valid Valid 
99 0.69 Valid 0.28 Valid Valid 
100 0.69 Valid 0.28 Valid Valid 
101 0.61 Valid 0.38 Valid Valid 
102 0.62 Valid 0.18 Deleting Adjusting or Deleting 
103 0.34 Valid 0.15 Deleting Adjusting or Deleting 
104 0.38 Valid 0.01 Deleting Adjusting or Deleting 
























The computer based contextualized diagnostic assessment  
Administered to the target participants, (4th year student, N = 87) 
Analysed by a computer programme 
Test Item Difficulty & Power Discrimination 
(Criterion Based using Lovett formula) 
 
P value = Test Item Analysis / r value = Power Discrimination 
Test Item Difficulty (p)    Power Discrimination3 (r) 


























p value Interpretation r value Interpretation Test item qualities 
1 0.76 Valid 0.44 Valid Valid 
2 0.52 Valid 0.64 Valid Valid 
3 0.63 Valid 0.48 Valid Valid 
4 0.53 Valid 0.44 Valid Valid 
5 0.22 Valid 0.30 Valid Valid 
6 0.76 Valid 0.35 Valid Valid 
7 0.54 Valid 0.79 Valid Valid 
8 0.33 Valid 0.65 Valid Valid 
9 0.47 Valid 0.73 Valid Valid 







p value Interpretation r value Interpretation Test item qualities 
11 0.66 Valid 0.06 Deleting Adjusting or Deleting 
12 0.48 Valid 0.02 Deleting Adjusting or Deleting 
13 0.63 Valid 0.41 Valid Valid 
14 0.32 Valid 0.30 Valid Valid 
15 0.53 Valid 0.29 Valid Valid 
16 0.74 Valid 0.21 Valid Valid 
17 0.60 Valid 0.26 Valid Valid 
18 0.62 Valid 0.36 Valid Valid 
19 0.61 Valid 0.25 Valid Valid 
20 0.67 Valid 0.37 Valid Valid 
21 0.49 Valid 0.40 Valid Valid 




p value Interpretation r value Interpretation Test item qualities 
22 0.13 Deleting 0.48 Valid Adjusting or Deleting 
24 0.10 Deleting 0.50 Valid Adjusting or Deleting 
22 0.62 Valid 0.42 Valid Valid 
22 0.37 Valid 0.71 Valid Valid 
22 0.60 Valid 0.45 Valid Valid 
22 0.41 Valid 0.53 Valid Valid 
22 0.56 Valid 0.36 Valid Valid 
23 0.48 Valid 0.58 Valid Valid 
21 0.32 Valid 0.76 Valid Valid 
22 0.34 Valid 0.61 Valid Valid 






p value Interpretation r value Interpretation Test item qualities 
34 0.47 Valid -0.10 Deleting Adjusting or Deleting 
35 0.45 Valid 0.04 Deleting Adjusting or Deleting 
36 0.52 Valid 0.45 Valid Valid 
37 0.40 Valid 0.28 Valid Valid 
38 0.66 Valid 0.26 Valid Valid 
39 0.32 Valid 0.45 Valid Valid 
40 0.56 Valid 0.39 Valid Valid 
41 0.67 Valid 0.19 Deleting Adjusting or Deleting 
42 0.60 Valid 0.17 Deleting Adjusting or Deleting 
43 0.64 Valid 0.44 Valid Valid 
44 0.53 Valid 0.27 Valid Valid 
45 0.47 Valid 0.29 Valid Valid 
46 0.78 Valid 0.19 Deleting Adjusting or Deleting 
47 0.52 Valid 0.62 Valid Valid 
48 0.89 Deleting 0.11 Deleting Adjusting or Deleting 
49 0.55 Valid -0.04 Deleting Adjusting or Deleting 
50 0.43 Valid 0.58 Valid Valid 
51 0.80 Deleting 0.22 Valid Adjusting or Deleting 
52 0.57 Valid 0.09 Deleting Adjusting or Deleting 














p value Interpretation r value Interpretation Test item qualities 
24 0.43 Valid 0.22 Valid Valid 
22 0.55 Valid 0.08 Deleting Adjusting or Deleting 
22 0.30 Valid 0.63 Valid Valid 
22 0.74 Valid 0.15 Deleting Adjusting or Deleting 
22 0.70 Valid 0.33 Valid Valid 
22 0.17 Deleting 0.36 Valid Adjusting or Deleting 
23 0.23 Valid 0.44 Valid Valid 
21 0.74 Valid 0.29 Valid Valid 
22 0.31 Valid 0.35 Valid Valid 
22 0.47 Valid 0.31 Valid Valid 
24 0.51 Valid 0.27 Valid Valid 
22 0.70 Valid 0.19 Deleting Adjusting or Deleting 
22 0.62 Valid -0.27 Deleting Adjusting or Deleting 
22 0.46 Valid 0.18 Deleting Adjusting or Deleting 
22 0.67 Valid 0.23 Valid Valid 
22 0.34 Valid 0.58 Valid Valid 
23 0.29 Valid 0.51 Valid Valid 
21 0.13 Deleting 0.55 Valid Adjusting or Deleting 
22 0.25 Valid 0.55 Valid Valid 
22 0.84 Deleting 0.04 Deleting Adjusting or Deleting 













p value Interpretation r value Interpretation Test item qualities 
75 0.45 Valid 0.10 Deleting Adjusting or Deleting 
76 0.80 Deleting 0.27 Valid Adjusting or Deleting 
77 0.38 Valid 0.20 Deleting Adjusting or Deleting 
78 0.30 Valid 0.25 Valid Valid 
79 0.49 Valid 0.37 Valid Valid 
80 0.10 Deleting 0.08 Deleting Adjusting or Deleting 
81 0.41 Valid 0.32 Valid Valid 
82 0.57 Valid 0.43 Valid Valid 
83 0.91 Deleting 0.07 Deleting Adjusting or Deleting 




p value Interpretation r value Interpretation Test item qualities 
85 0.59 Valid 0.32 Valid Valid 
86 0.37 Valid 0.33 Valid Valid 
87 0.38 Valid 0.40 Valid Valid 
88 0.51 Valid 0.25 Valid Valid 
89 0.34 Valid 0.18 Deleting Adjusting or Deleting 
90 0.84 Deleting 0.02 Deleting Adjusting or Deleting 
91 0.85 Deleting 0.09 Deleting Adjusting or Deleting 
92 0.80 Deleting 0.15 Deleting Adjusting or Deleting 
93 0.30 Valid 0.24 Valid Valid 
94 0.64 Valid 0.25 Valid Valid 
95 0.33 Valid -0.06 Deleting Adjusting or Deleting 
 





p value Interpretation r value Interpretation Test item qualities 
 
97 0.57 Valid 0.17 Deleting Adjusting or Deleting 
98 0.23 Valid 0.07 Deleting Adjusting or Deleting 
99 0.79 Valid -0.01 Deleting Adjusting or Deleting 
100 0.72 Valid 0.07 Deleting Adjusting or Deleting 
101 0.52 Valid 0.49 Valid Valid 
102 0.60 Valid 0.39 Valid Valid 
103 0.25 Valid 0.21 Valid Valid 
104 0.36 Valid 0.26 Valid Valid 

































































No. Code 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
45 54181020208 1 0 1 1 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1 0 0
35 54181020229 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0
8 54181020247 1 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1
40 54181020202 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1
42 54181020223 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 0 1
4 54181020205 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 0 1 1 1 0 0 0
36 54181020213 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 1
44 54181020242 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 0 1 0 0 0 0
5 54181020245 1 1 0 1 0 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1
23 54181020240 1 1 1 1 0 1 1 0 1 1 0 0 1 0 1 1 1 1 1 1 1 1
48 54181020136 1 1 1 1 0 0 1 1 0 0 1 1 0 1 1 1 0 0 1 1 0 1
49 54181020142 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1
1 54181020220 1 1 1 1 0 1 0 0 0 0 1 1 1 0 1 0 1 0 0 1 1 1
38 54181020203 1 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1
47 54181020121 1 1 1 0 0 1 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1
39 54181020235 1 0 1 0 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 0
80 54181020112 1 1 1 1 0 1 0 1 0 0 1 0 1 0 1 0 0 1 1 1 1 0
67 54181020101 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1
77 54181020125 1 1 0 0 0 1 1 1 1 0 0 0 1 0 0 1 1 1 1 1 1 1
86 54181020123 1 0 1 1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 0
87 54181020130 1 1 1 1 1 1 1 0 1 0 1 0 1 0 1 1 1 1 0 1 0 0
17 54181020248 1 1 1 1 0 0 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 1
46 54181020131 1 1 1 0 0 1 0 0 0 0 1 1 1 1 1 1 0 1 0 1 0 1
25 54181020228 1 0 0 1 0 1 0 0 0 0 0 1 1 0 1 1 1 0 1 1 1 0
10 54181020234 1 0 1 1 1 1 1 0 1 0 0 0 0 0 0 1 0 1 0 1 0 1
54 54181020103 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 0 0 0 1 1 0
83 54181020147 1 1 1 1 0 1 1 1 0 0 1 0 1 0 1 1 0 0 0 1 0 1
51 54181020132 1 0 1 1 1 1 1 0 1 0 1 0 0 0 0 1 0 1 1 1 1 0
50 54181020106 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 1 1
59 54181020127 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1
84 54181020135 1 0 0 1 1 0 0 0 0 0 1 1 1 0 0 1 0 0 1 0 0 0
No. Code 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
45 54181020208 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1
35 54181020229 1 1 0 1 0 1 1 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1
8 54181020247 1 1 1 1 1 1 1 1 1 0 0 1 0 1 0 1 0 0 1 0 1 1
40 54181020202 0 0 1 1 1 1 1 0 0 1 1 0 1 1 0 1 1 1 1 0 1 0
42 54181020223 0 0 1 1 1 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 0
4 54181020205 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
36 54181020213 0 0 1 0 1 1 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1
44 54181020242 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 54181020245 1 1 1 1 1 0 0 1 1 1 1 1 0 0 1 1 0 0 1 1 0 0
23 54181020240 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0
48 54181020136 0 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 0 1 1 1 0
49 54181020142 0 0 1 1 1 1 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1
1 54181020220 0 0 1 1 1 1 1 1 1 0 0 0 1 1 0 1 0 1 1 1 1 1
38 54181020203 0 0 1 0 0 1 0 1 0 1 1 0 0 1 1 1 0 1 1 0 1 1
47 54181020121 0 0 1 1 1 1 1 0 0 0 0 1 0 1 0 0 0 1 1 1 1 1
39 54181020235 0 0 1 1 1 1 1 1 0 1 0 1 0 0 1 1 0 0 1 1 1 1
80 54181020112 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 1 1 1 1
67 54181020101 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1
77 54181020125 1 1 1 0 1 1 1 1 0 0 0 0 0 1 1 1 0 1 1 1 1 1
86 54181020123 1 1 0 0 1 1 1 1 0 1 0 1 1 1 0 0 1 0 0 1 1 1
87 54181020130 0 0 1 0 1 1 1 1 0 0 1 0 0 1 0 0 1 0 1 1 1 1
17 54181020248 0 0 1 1 1 1 1 1 1 1 1 0 0 0 1 1 0 0 1 1 0 0
46 54181020131 0 0 1 1 1 1 1 0 0 1 0 1 0 1 0 0 0 1 1 1 1 1
25 54181020228 0 0 1 0 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1
10 54181020234 0 0 1 1 1 1 1 0 1 1 1 1 0 0 0 0 1 1 0 1 1 1
54 54181020103 1 0 1 0 1 1 1 1 1 0 0 1 0 1 0 1 1 1 1 0 1 1
83 54181020147 0 0 1 0 1 0 1 1 0 1 1 0 0 1 0 1 1 1 0 1 1 0
51 54181020132 0 0 1 1 1 1 1 0 1 1 1 1 0 0 0 0 1 1 0 1 1 1
50 54181020106 0 0 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 1 1 0 0
59 54181020127 0 0 1 1 1 1 1 1 1 0 0 0 1 1 0 1 0 1 1 1 1 1
84 54181020135 0 0 1 0 1 1 1 1 1 1 0 0 1 0 0 1 0 0 1 1 0 0









No. Code 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66
45 54181020208 1 1 1 1 0 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1
35 54181020229 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 1 0
8 54181020247 0 1 1 1 0 0 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 0
40 54181020202 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 1 1
42 54181020223 0 1 1 1 1 0 1 0 1 0 0 0 1 1 0 0 1 1 1 0 1 1
4 54181020205 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 1 0 0 0 1 0
36 54181020213 0 1 0 1 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 0 1 0
44 54181020242 1 1 1 1 1 1 1 1 1 0 0 0 1 1 0 0 0 0 0 1 1 0
5 54181020245 1 0 1 0 0 1 0 1 1 1 1 0 1 1 0 1 0 0 0 1 1 1
23 54181020240 0 1 1 1 1 0 1 0 0 1 0 0 0 0 0 0 0 1 0 0 1 1
48 54181020136 0 1 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0 1 0 0
49 54181020142 1 1 1 1 1 1 1 0 1 1 0 0 0 1 0 0 1 0 1 1 1 1
1 54181020220 0 1 1 1 0 1 0 0 1 1 1 0 1 1 0 0 1 1 0 1 1 1
38 54181020203 1 1 0 1 1 0 1 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1
47 54181020121 1 1 1 1 0 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1
39 54181020235 0 1 0 1 1 0 1 1 0 0 0 1 1 1 0 1 0 1 1 1 0 1
80 54181020112 1 1 0 1 1 1 1 0 1 1 0 0 0 1 1 0 0 1 1 1 1 1
67 54181020101 1 1 1 1 1 0 1 0 1 0 0 0 1 1 0 0 1 0 1 1 1 0
77 54181020125 1 1 1 1 0 1 1 1 1 1 1 0 1 1 0 0 1 1 0 1 1 0
86 54181020123 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 0 1 0 0
87 54181020130 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 1 0 1 0 1 1
17 54181020248 0 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 0 1 1 1 0
46 54181020131 1 1 1 1 0 1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1
25 54181020228 0 1 1 1 0 1 1 1 0 1 1 0 1 1 0 0 1 0 1 1 0 1
10 54181020234 1 1 0 1 0 1 1 1 1 0 1 1 1 0 0 0 1 0 0 1 1 1
54 54181020103 1 0 1 1 1 1 1 1 1 0 1 0 1 1 0 1 0 0 0 1 0 1
83 54181020147 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 0 1 0 1 1 0 1
51 54181020132 1 1 0 1 0 1 1 1 1 0 1 1 1 1 0 0 1 0 1 0 0 0
50 54181020106 0 0 0 0 1 0 1 0 1 1 0 0 0 1 0 0 1 1 0 1 0 1
59 54181020127 0 1 1 1 0 1 0 0 1 1 0 1 1 0 0 1 0 0 1 1 0 1
84 54181020135 1 1 0 1 1 0 1 0 1 1 1 1 1 1 1 0 1 0 1 0 1 0
No. Code 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88
45 54181020208 0 1 1 0 0 1 1 1 0 1 1 1 0 0 0 1 1 1 1 0 1 0
35 54181020229 1 1 0 0 0 0 1 1 0 1 1 0 1 0 0 0 1 1 1 1 1 1
8 54181020247 0 0 0 1 0 1 0 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1
40 54181020202 1 1 0 1 1 0 1 0 0 1 0 0 0 0 1 1 1 0 0 0 1 0
42 54181020223 0 0 0 0 0 1 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0 0
4 54181020205 0 1 1 0 0 0 1 0 0 0 1 0 1 0 0 0 0 1 1 1 0 1
36 54181020213 0 0 0 0 0 0 1 1 1 1 0 1 1 0 0 1 1 1 0 0 1 1
44 54181020242 0 0 0 0 0 0 1 1 0 1 1 1 0 0 0 0 1 0 1 0 1 0
5 54181020245 1 1 0 0 0 0 1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 1
23 54181020240 0 1 0 0 0 1 1 1 1 1 0 1 1 0 1 1 0 1 1 1 0 1
48 54181020136 1 0 1 1 1 1 0 1 0 1 0 0 1 1 0 1 1 0 1 0 1 0
49 54181020142 0 1 0 0 0 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 0
1 54181020220 1 1 0 0 0 0 1 0 1 1 1 0 1 0 1 1 1 1 1 0 1 1
38 54181020203 0 1 0 0 0 1 1 1 0 1 1 1 0 0 0 1 1 0 1 1 1 1
47 54181020121 1 1 1 1 1 1 1 1 0 1 1 0 0 0 0 0 1 1 1 0 0 0
39 54181020235 0 0 0 0 0 1 1 1 0 1 1 0 1 1 0 1 1 1 0 0 0 1
80 54181020112 1 0 1 0 0 0 1 1 1 1 0 1 0 0 0 0 1 0 1 1 1 0
67 54181020101 1 1 0 0 0 0 1 0 1 1 0 0 1 0 1 0 1 1 0 0 1 1
77 54181020125 0 0 0 1 0 0 1 1 1 1 0 0 1 0 0 0 1 1 0 0 1 1
86 54181020123 1 1 0 0 0 1 1 1 1 1 0 0 0 0 0 1 1 0 0 0 0 1
87 54181020130 0 1 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 0 0 0 0 1
17 54181020248 1 1 1 1 0 1 1 1 1 0 1 0 1 0 0 1 1 0 0 0 0 0
46 54181020131 0 1 1 1 1 1 1 1 0 1 1 0 0 0 0 0 1 1 1 0 0 0
25 54181020228 1 1 1 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 0 1 0
10 54181020234 1 1 1 0 0 0 1 1 1 1 0 1 1 0 0 1 0 0 1 1 0 0
54 54181020103 0 1 1 0 0 0 1 1 1 1 0 1 0 0 0 0 1 0 0 0 0 1
83 54181020147 0 1 0 1 0 0 1 1 1 1 0 0 0 0 1 1 1 0 0 0 1 1
51 54181020132 0 1 0 1 0 1 1 1 1 0 0 0 0 0 1 0 1 1 1 0 0 0
50 54181020106 1 1 1 1 0 1 1 1 1 1 1 0 1 0 0 1 1 1 0 0 1 1
59 54181020127 1 1 0 1 1 1 1 0 0 1 1 0 0 0 0 1 1 0 1 1 0 0







No. Code 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 Total
45 54181020208 1 1 1 1 1 1 0 0 1 0 1 1 1 1 0 0 1 77 1
35 54181020229 0 1 1 1 0 1 0 0 1 0 1 0 1 1 0 1 1 74 1
8 54181020247 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 0 1 73 2
40 54181020202 1 1 0 1 1 1 1 1 1 0 1 0 1 1 0 1 1 73
42 54181020223 1 1 1 1 0 1 1 0 1 0 0 1 1 1 1 0 1 70 1
4 54181020205 0 1 1 1 0 1 0 1 0 0 1 1 0 1 1 1 1 69 3
36 54181020213 0 1 1 1 0 1 0 0 1 0 1 1 1 1 0 0 1 69
44 54181020242 1 1 1 1 0 1 0 0 1 1 1 1 1 1 0 0 1 69
5 54181020245 0 1 1 1 0 1 0 0 1 0 1 1 1 1 0 0 1 67 4
23 54181020240 0 1 1 1 1 1 0 0 1 0 1 0 1 1 1 0 1 67
48 54181020136 0 1 1 1 0 0 0 1 0 0 0 1 1 1 0 1 1 67
49 54181020142 0 1 1 1 0 1 0 0 1 0 0 1 0 1 0 0 1 66
1 54181020220 1 1 1 1 1 1 1 1 0 0 1 0 0 1 0 0 0 66 3
38 54181020203 0 1 1 0 0 1 1 1 0 1 0 1 1 1 1 1 1 66
47 54181020121 0 1 1 1 0 0 1 0 1 0 1 1 0 1 0 0 1 66
39 54181020235 1 1 0 1 1 1 1 0 1 1 1 0 1 1 0 0 1 65 2
80 54181020112 0 1 0 1 1 0 1 0 1 0 1 1 1 0 1 0 0 65
67 54181020101 0 0 1 1 0 0 0 1 1 0 0 1 0 0 0 0 1 64 4
77 54181020125 0 1 1 1 0 1 0 0 1 0 1 1 1 0 0 0 1 64
86 54181020123 0 1 0 1 1 1 1 1 0 0 1 0 0 1 1 0 1 64
87 54181020130 0 1 1 1 1 1 0 1 1 0 1 1 0 1 1 0 1 64
17 54181020248 0 1 1 1 0 1 1 1 0 0 1 0 1 1 0 1 1 63 2
46 54181020131 0 0 1 1 0 0 1 0 1 0 1 1 0 1 0 0 1 63
25 54181020228 0 1 1 1 1 1 0 0 1 0 1 1 1 1 0 1 1 62 1
10 54181020234 1 1 1 0 0 0 0 0 1 1 0 1 1 1 0 1 1 61 3
54 54181020103 0 1 1 0 0 0 0 0 1 0 1 1 1 1 0 0 1 61
83 54181020147 1 1 1 1 0 1 0 0 0 1 0 0 0 1 1 0 1 61
51 54181020132 0 1 0 1 0 1 1 0 1 0 1 1 0 1 1 0 1 60 1
50 54181020106 1 1 1 0 0 0 0 0 1 0 1 1 1 1 0 0 1 59 3
59 54181020127 1 1 1 1 0 0 0 0 1 0 1 1 1 0 0 0 1 59
84 54181020135 0 1 1 1 1 1 0 0 0 0 1 1 1 0 1 1 1 59
Frequency
No. Code 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
7 54181020243 1 1 1 1 1 0 1 1 0 0 1 1 1 0 0 1 1 1 0 1 0 0
6 54181020215 1 1 1 0 0 0 1 1 1 0 0 1 0 1 1 0 1 1 0 0 1 1
70 54181020120 1 0 1 1 0 0 1 0 1 0 0 0 1 1 1 1 1 1 1 1 0 0
73 54181020149 1 1 1 1 0 0 1 1 1 1 0 1 1 0 0 1 1 1 1 1 0 0
13 54181020250 1 1 1 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1
3 54181020246 0 1 1 0 0 0 0 1 0 1 1 1 1 0 0 1 1 0 1 0 0 0
18 54181020217 1 1 1 1 0 1 1 0 1 0 0 1 1 0 1 0 0 0 1 0 0 0
65 54181020129 1 1 1 0 1 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 0 0
20 54181020207 1 0 0 1 0 0 0 0 0 0 1 1 1 1 1 0 1 0 1 0 1 1
64 54181020108 0 0 1 0 0 0 0 0 0 0 1 0 1 1 0 1 0 1 1 0 0 0
79 54181020126 1 0 0 1 0 1 1 0 1 0 1 0 1 1 0 1 1 1 1 1 0 1
68 54181020133 0 0 1 0 0 1 1 0 0 0 1 0 0 1 1 1 0 1 1 0 0 1
72 54181020137 1 0 1 1 0 0 1 0 1 0 0 1 1 1 0 0 1 1 0 0 0 0
41 54181020206 1 1 1 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 1 1 1 1
81 54181020109 1 1 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 1 1 1 0 0
24 54181020233 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 1 0
27 54181020231 1 1 1 1 0 1 1 0 1 0 0 1 1 0 0 0 1 0 1 1 1 0
34 54181020232 1 0 1 0 0 1 1 1 1 0 0 0 1 0 1 1 1 1 0 1 0 1
74 54181020115 1 1 1 1 0 0 1 1 1 1 1 0 1 0 1 1 0 0 1 0 0 1
75 54181020107 1 0 1 0 0 0 1 0 1 0 1 1 0 1 1 0 1 0 1 0 0 0
56 54181020118 1 1 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 1 1 1 1 1
66 54181020138 1 1 1 1 0 0 1 0 1 0 1 1 0 1 0 1 0 0 1 0 0 1
76 54181020144 1 0 0 1 0 1 0 0 0 0 1 0 0 0 0 1 1 0 0 1 1 0
82 54181020105 1 1 1 0 1 1 1 1 1 0 1 0 0 0 1 1 1 0 1 0 0 0
22 54181020226 1 0 1 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 1 1 0 0
52 54181020150 1 1 1 0 1 1 1 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1
58 54181020146 0 0 0 0 0 1 0 0 0 0 0 0 1 1 0 0 0 1 1 1 1 0
60 54181020113 0 0 1 1 1 1 1 0 0 0 1 0 0 0 0 0 1 1 0 1 1 0
32 54181020219 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 1
53 54181020145 1 0 1 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0
2 54181020244 0 1 1 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 1 0 0 0







No. Code 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
7 54181020243 0 0 1 0 1 0 1 1 0 1 0 1 0 0 0 0 0 1 1 0 1 0
6 54181020215 0 0 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1
70 54181020120 0 0 1 0 1 0 1 0 0 1 0 0 1 1 0 1 1 1 1 0 1 1
73 54181020149 1 1 1 0 1 1 1 0 0 0 0 0 1 1 1 0 0 0 1 0 0 0
13 54181020250 0 0 1 0 1 1 1 1 1 1 0 0 0 0 0 0 1 0 0 0 0 1
3 54181020246 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0
18 54181020217 0 0 0 1 1 0 0 0 0 0 0 1 1 0 1 1 0 0 1 1 0 1
65 54181020129 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 0 0 1
20 54181020207 0 0 1 0 1 1 1 0 0 1 0 0 1 1 1 1 0 1 1 0 1 0
64 54181020108 0 0 1 0 1 0 1 1 0 0 0 1 0 0 1 1 0 0 1 1 0 1
79 54181020126 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 1 0 1
68 54181020133 0 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 1 1 0
72 54181020137 0 0 1 0 1 0 0 0 0 0 0 1 1 0 1 1 0 1 1 0 1 1
41 54181020206 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
81 54181020109 0 0 1 0 1 1 1 0 0 0 0 1 1 0 1 1 0 1 1 1 1 1
24 54181020233 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0 1 0 0 1 0 0 0
27 54181020231 0 0 1 0 1 0 1 0 0 1 0 1 1 0 1 1 0 0 1 0 0 0
34 54181020232 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1 0
74 54181020115 0 0 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1
75 54181020107 0 0 1 0 1 1 1 1 1 0 0 1 1 1 0 0 0 1 1 0 1 0
56 54181020118 0 0 0 0 1 1 0 0 0 0 0 1 1 1 1 1 0 0 0 1 0 0
66 54181020138 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 0 1 0 1 0 0 0
76 54181020144 0 0 1 1 1 0 1 1 1 1 0 0 0 0 0 1 0 0 1 1 1 1
82 54181020105 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 1 0 0 1
22 54181020226 0 0 0 1 0 0 0 1 1 0 0 1 1 0 1 1 0 1 0 0 0 0
52 54181020150 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 1 1 1 0
58 54181020146 0 0 0 1 0 0 1 0 0 0 0 0 1 0 1 1 0 1 1 0 1 1
60 54181020113 0 0 1 0 1 1 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 0
32 54181020219 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 1 1 1
53 54181020145 0 0 1 0 1 1 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 0
2 54181020244 0 0 0 1 0 0 1 1 0 0 0 1 0 0 1 1 0 0 1 1 0 1
21 54181020212 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 0
No. Code 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66
7 54181020243 0 0 0 1 1 1 1 1 0 1 0 1 0 1 1 0 1 0 0 0 1 1
6 54181020215 1 1 1 1 0 0 1 0 0 1 0 0 0 1 0 0 1 0 0 1 1 1
70 54181020120 0 1 1 1 0 1 0 1 1 0 0 0 0 1 0 0 1 0 1 1 0 1
73 54181020149 1 0 0 1 1 0 0 0 1 1 0 0 1 1 0 1 1 1 1 1 1 0
13 54181020250 1 1 1 1 0 0 1 1 1 0 1 0 0 0 0 0 1 1 1 0 0 1
3 54181020246 0 1 1 0 1 1 1 0 0 0 1 0 1 0 0 0 0 1 0 1 1 0
18 54181020217 0 1 0 1 1 0 1 0 0 0 1 1 1 1 0 0 1 0 0 0 1 1
65 54181020129 1 1 1 1 1 0 1 1 1 1 1 1 1 0 0 0 1 0 1 1 0 0
20 54181020207 0 1 1 1 0 1 1 1 1 1 1 0 1 1 0 0 1 0 0 0 1 0
64 54181020108 1 1 1 1 0 1 1 1 1 1 1 1 0 0 0 1 1 0 0 1 0 1
79 54181020126 0 1 0 1 1 0 1 1 0 0 1 1 0 1 1 1 1 1 0 0 1 0
68 54181020133 0 1 0 1 0 0 1 0 0 0 1 0 1 1 1 1 0 0 0 1 1 1
72 54181020137 0 1 1 1 0 1 1 1 1 1 0 0 1 1 0 0 0 0 0 1 0 1
41 54181020206 1 1 1 1 0 1 1 1 1 0 1 0 0 0 0 0 1 0 1 0 1 1
81 54181020109 1 1 1 1 0 0 1 1 1 0 0 0 0 1 0 0 0 1 1 0 1 0
24 54181020233 0 1 0 1 1 0 1 1 1 0 0 0 1 1 0 0 1 1 0 1 0 1
27 54181020231 0 0 0 1 1 0 1 0 0 1 1 0 1 1 0 0 1 0 0 0 1 1
34 54181020232 1 1 1 1 0 1 1 1 1 0 1 0 1 0 0 0 1 0 0 1 1 1
74 54181020115 0 1 1 1 0 1 1 1 1 1 1 0 1 1 0 0 0 0 1 0 1 1
75 54181020107 0 0 0 1 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 1 1 0
56 54181020118 1 1 0 1 0 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 1 1
66 54181020138 1 1 1 0 1 0 1 1 1 0 0 0 1 0 0 0 1 0 1 0 1 0
76 54181020144 0 1 0 1 0 0 1 0 1 0 1 1 0 0 0 0 0 0 0 1 1 1
82 54181020105 1 1 1 1 1 0 1 0 0 0 1 0 1 1 0 1 1 0 0 0 1 1
22 54181020226 0 1 0 1 1 0 1 1 0 0 1 0 1 0 0 1 1 1 1 1 0 0
52 54181020150 0 1 1 1 0 0 0 1 0 0 1 1 0 1 0 0 1 1 0 0 1 0
58 54181020146 0 1 0 1 1 0 1 0 1 0 0 0 1 1 0 0 1 1 0 1 1 1
60 54181020113 0 1 0 1 1 0 0 0 0 0 0 0 1 1 0 0 1 0 0 1 0 1
32 54181020219 1 1 1 1 0 1 1 0 1 1 0 0 1 0 0 0 1 0 1 0 0 1
53 54181020145 0 0 0 1 0 0 1 0 1 0 1 0 0 1 0 0 1 0 0 1 0 1
2 54181020244 0 1 0 1 1 0 1 0 0 1 1 0 1 0 0 0 1 0 1 1 1 1







No. Code 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88
7 54181020243 1 1 1 0 1 1 1 0 1 1 0 0 0 0 1 0 1 0 1 0 1 1
6 54181020215 1 1 1 0 0 0 1 1 1 1 0 0 1 0 0 0 1 1 0 0 1 1
70 54181020120 0 1 0 1 0 1 1 0 1 1 0 1 0 0 1 1 1 0 1 1 0 0
73 54181020149 1 1 1 0 0 0 1 1 1 0 0 0 0 0 1 0 1 0 1 0 0 1
13 54181020250 1 1 0 0 0 0 1 1 0 1 1 0 1 0 0 1 1 0 0 0 1 0
3 54181020246 1 1 0 0 0 0 1 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1
18 54181020217 1 1 1 1 0 0 0 0 1 1 0 0 1 0 1 1 1 0 1 1 0 1
65 54181020129 1 0 0 1 0 0 1 1 0 0 1 0 0 0 0 0 1 1 1 0 0 1
20 54181020207 0 1 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 0 0 1 1 0
64 54181020108 1 1 1 0 0 1 1 1 1 1 1 0 1 0 1 0 1 0 0 0 0 1
79 54181020126 0 1 1 1 1 1 1 0 0 0 1 0 0 0 1 0 0 1 1 1 0 1
68 54181020133 1 1 1 0 0 0 1 0 0 0 0 1 1 0 0 0 1 1 0 0 0 0
72 54181020137 1 1 1 0 1 0 1 0 0 1 0 1 0 0 0 1 1 0 1 0 1 1
41 54181020206 1 1 0 0 0 0 0 1 0 1 1 0 1 0 1 1 1 0 0 0 0 0
81 54181020109 0 0 0 0 1 0 1 0 1 0 0 1 0 0 0 1 1 1 1 0 1 0
24 54181020233 0 1 0 0 0 0 1 1 1 1 0 0 1 0 0 0 1 0 1 1 1 1
27 54181020231 0 1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 1 1 0 0 0 1
34 54181020232 1 1 0 0 0 0 0 1 1 1 0 0 0 0 0 1 1 1 1 1 0 1
74 54181020115 0 1 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 0 0 0 1 0
75 54181020107 1 0 0 0 0 1 1 1 0 1 0 0 1 0 0 0 1 1 1 0 0 1
56 54181020118 0 0 1 1 0 0 1 1 0 0 0 1 0 0 0 0 1 0 1 1 0 0
66 54181020138 0 1 0 1 0 0 1 0 1 1 0 1 0 0 1 1 1 1 1 1 0 0
76 54181020144 1 0 1 1 0 0 0 1 0 1 0 1 0 1 1 0 1 1 1 0 0 0
82 54181020105 0 1 0 0 0 0 1 0 0 1 1 0 1 0 1 1 1 0 0 0 0 1
22 54181020226 1 0 0 0 0 0 1 1 0 0 1 1 0 1 1 0 1 0 0 1 0 0
52 54181020150 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 1 1 0 1 0 1 1
58 54181020146 1 1 1 0 1 0 1 0 0 1 0 0 1 0 1 1 1 0 0 0 0 0
60 54181020113 1 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 0 0 0 0 0
32 54181020219 0 1 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 0 1 0 0 0
53 54181020145 1 0 0 0 0 0 1 1 0 1 0 0 1 0 0 0 1 1 0 0 0 1
2 54181020244 1 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 1 0 1 0 0 0
21 54181020212 0 0 0 0 0 0 1 0 1 0 1 0 0 1 1 0 1 0 1 1 0 0
No. Code 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 Total
7 54181020243 0 1 1 1 1 1 1 0 0 0 1 0 1 1 0 0 1 58 1
6 54181020215 1 1 1 0 1 0 0 1 0 1 1 0 0 0 0 0 0 57 3
70 54181020120 0 1 0 1 0 1 1 0 1 0 1 1 0 1 0 0 1 57
73 54181020149 0 1 1 1 0 1 0 0 1 0 1 1 0 1 0 0 1 57
13 54181020250 0 1 1 1 0 1 0 0 1 1 1 1 0 0 0 1 0 56 1
3 54181020246 0 0 1 1 1 1 0 1 0 0 1 1 1 1 1 1 1 54 3
18 54181020217 1 0 1 0 0 1 0 0 1 1 1 1 1 0 0 1 1 54
65 54181020129 0 1 1 1 0 1 0 1 0 0 1 1 0 1 0 0 1 54
20 54181020207 0 1 1 0 1 0 0 0 1 1 0 0 0 1 0 1 0 53 3
64 54181020108 0 1 1 0 0 1 1 0 1 0 1 1 0 0 0 0 1 53
79 54181020126 0 1 1 1 1 0 0 0 1 0 1 1 0 0 0 0 0 53
68 54181020133 0 0 1 1 0 1 1 0 1 0 1 1 0 1 0 1 0 52 2
72 54181020137 0 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 1 52
41 54181020206 0 1 1 1 0 1 0 0 1 0 1 1 0 0 0 0 0 51 2
81 54181020109 0 0 1 1 0 1 1 0 0 0 1 0 1 1 1 0 1 51
24 54181020233 0 1 1 1 1 0 0 0 1 0 0 1 1 1 0 1 1 50 5
27 54181020231 1 1 1 1 0 1 0 0 1 1 1 1 1 1 0 0 0 50
34 54181020232 1 0 1 0 0 1 0 0 1 0 1 1 0 0 0 1 1 50
74 54181020115 0 1 0 1 0 0 0 0 0 0 1 1 1 0 0 0 0 50
75 54181020107 0 1 1 1 0 1 0 0 0 0 1 1 1 0 0 0 1 50
56 54181020118 0 1 1 0 0 0 0 1 1 1 1 1 1 0 1 1 1 49 2
66 54181020138 0 1 1 1 0 1 0 0 1 0 1 1 0 1 0 0 0 49
76 54181020144 1 1 1 1 0 1 0 0 0 0 1 1 0 1 0 0 0 48 2
82 54181020105 0 1 1 0 0 1 0 0 0 0 1 1 1 1 1 0 0 48
22 54181020226 0 1 1 1 0 1 0 0 1 0 0 1 0 1 1 1 0 47 4
52 54181020150 0 1 1 1 1 0 1 0 1 0 0 1 1 0 0 0 0 47
58 54181020146 0 1 1 1 1 0 0 0 0 0 1 0 1 1 0 1 1 47
60 54181020113 1 1 1 1 1 1 0 0 0 0 1 0 1 1 0 0 0 47
32 54181020219 1 0 1 1 1 1 1 0 1 1 1 0 1 0 0 1 1 46 2
53 54181020145 1 0 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 46
2 54181020244 0 1 1 1 1 1 0 0 0 0 1 1 0 1 0 0 1 45 5











No. Code 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
26 54181020221 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 1 0 0
61 54181020148 1 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 1 1 1 1 1 1
62 54181020119 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 1
15 54181020239 1 0 1 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 0 0 0 0
29 54181020204 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 0
16 54181020225 1 1 1 1 0 1 1 0 1 0 1 1 1 0 0 1 0 0 0 0 1 1
30 54181020241 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 1 1 0 0 0 0
71 54181020116 1 1 0 0 0 0 1 0 1 0 1 0 0 0 0 1 0 0 0 0 1 1
11 54181020237 1 1 1 0 0 1 1 0 1 0 1 1 0 0 0 1 0 0 1 1 1 0
12 54181020218 1 0 1 0 0 1 0 0 0 0 1 1 1 0 1 1 0 0 0 1 1 1
55 54181020140 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 1 1 0 1 0
57 54181020110 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 1 0 0 0 1 0 0
69 54181020134 0 0 0 1 1 1 0 0 0 0 1 1 1 0 1 0 1 0 1 1 0 1
43 54181020238 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 1
85 54181020141 1 0 0 1 0 0 0 0 0 0 1 0 0 0 1 0 1 1 1 1 1 1
14 54181020224 0 0 0 1 0 0 0 0 0 0 1 1 1 0 0 1 0 0 0 1 1 1
19 54181020214 0 0 1 0 0 1 0 0 0 0 0 0 1 0 0 1 1 1 0 1 0 1
78 54181020111 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 1
33 54181020209 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 1 1 0
31 54181020230 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 0 0 0 0 1
63 54181020122 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 1 0
9 54181020249 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0
28 54181020236 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 0 0 0 0 0
37 54181020216 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1
No. Code 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
26 54181020221 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1
61 54181020148 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0
62 54181020119 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 1 0
15 54181020239 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 0 0 0
29 54181020204 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 1 0 1 1 1 1 1
16 54181020225 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1
30 54181020241 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 1 0
71 54181020116 0 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 0 1 0 0 1 0
11 54181020237 0 0 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1
12 54181020218 0 0 1 0 1 0 0 0 0 0 0 0 1 1 0 0 1 1 0 0 1 0
55 54181020140 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 1 1 0 0 0
57 54181020110 0 0 0 1 1 0 0 0 0 0 0 1 1 0 1 1 0 1 0 1 0 1
69 54181020134 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 1
43 54181020238 0 0 1 0 1 0 1 0 0 0 0 0 0 1 0 1 0 0 0 1 1 0
85 54181020141 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
14 54181020224 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1
19 54181020214 0 0 0 0 0 0 0 1 1 0 0 0 1 1 0 0 0 1 0 0 1 0
78 54181020111 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 1 0 1
33 54181020209 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 1 1 0
31 54181020230 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 1 0 0 0 0
63 54181020122 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 1 0 0 0 0
9 54181020249 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1 0 0 0 1 1 1 1
28 54181020236 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
37 54181020216 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
No. Code 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66
26 54181020221 0 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 1 1 0 0 1 1
61 54181020148 0 1 1 1 1 0 1 1 0 1 0 0 1 0 1 1 1 0 0 1 0 0
62 54181020119 1 1 0 1 0 0 1 1 1 1 1 1 1 0 1 0 1 0 0 0 1 1
15 54181020239 1 1 1 1 0 0 0 1 1 1 1 1 1 0 0 0 0 1 0 0 1 1
29 54181020204 0 1 1 1 1 1 1 0 0 0 0 0 1 0 0 0 0 1 1 0 1 0
16 54181020225 0 1 0 0 1 0 1 1 1 1 0 0 0 1 0 0 0 0 1 0 1 1
30 54181020241 1 1 0 1 0 0 1 1 1 0 1 1 1 1 0 0 1 0 0 1 0 0
71 54181020116 1 0 0 0 0 1 0 0 0 0 0 0 1 1 0 0 1 0 1 0 0 1
11 54181020237 1 1 0 1 1 0 1 1 1 0 0 0 0 1 0 0 0 0 1 0 1 1
12 54181020218 0 0 1 0 0 1 0 0 1 1 0 0 1 1 0 0 1 0 0 0 1 0
55 54181020140 0 1 0 1 0 1 1 1 0 0 1 0 1 1 1 0 1 0 1 0 1 1
57 54181020110 0 0 0 1 1 0 0 0 0 0 0 1 1 1 1 1 1 0 1 0 0 0
69 54181020134 0 1 0 1 1 0 1 1 1 0 0 0 1 0 0 0 1 0 0 0 1 1
43 54181020238 0 1 1 1 1 0 0 1 0 1 1 0 0 1 0 0 1 0 1 0 1 1
85 54181020141 1 1 0 1 1 0 1 1 1 1 0 0 0 1 0 0 1 0 0 0 1 0
14 54181020224 1 1 0 1 1 0 1 1 0 1 0 0 0 1 0 0 0 0 1 0 1 1
19 54181020214 1 0 1 1 0 0 1 0 1 0 0 0 1 0 0 0 1 0 1 0 1 1
78 54181020111 0 1 0 1 1 0 1 0 0 0 0 0 1 1 1 0 1 0 0 0 1 0
33 54181020209 1 1 1 1 0 1 1 1 1 1 0 0 1 0 0 0 1 0 1 0 0 1
31 54181020230 1 0 0 1 1 0 1 1 1 0 1 0 1 1 0 0 0 0 0 0 1 0
63 54181020122 1 0 0 1 1 0 1 1 1 1 0 0 1 0 0 0 0 1 0 1 0 1
9 54181020249 0 0 0 0 1 0 1 0 1 0 0 0 1 0 0 1 1 0 0 0 1 0
28 54181020236 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 1 0 0 1 1 0


















No. Code 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88
26 54181020221 1 0 0 0 0 0 1 1 0 1 0 0 1 1 1 1 1 0 1 0 1 0
61 54181020148 0 1 0 1 0 0 1 1 1 1 0 0 0 0 1 0 1 0 1 0 0 0
62 54181020119 0 1 0 1 0 0 1 0 0 1 1 0 1 0 0 1 1 1 0 0 1 1
15 54181020239 0 0 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 0 0 1 0 0
29 54181020204 0 0 1 1 0 0 0 1 1 0 1 0 1 0 0 1 1 0 1 1 0 1
16 54181020225 1 1 0 0 0 0 1 1 0 1 1 0 1 0 0 0 1 0 1 0 0 1
30 54181020241 0 1 1 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 0 0 0 1
71 54181020116 0 1 1 0 0 0 1 1 0 1 1 1 1 0 0 1 1 0 1 0 1 1
11 54181020237 0 1 0 0 0 0 1 1 0 1 1 0 1 0 0 1 1 0 0 0 0 0
12 54181020218 0 0 1 0 0 0 0 0 0 1 0 0 1 0 0 1 1 0 0 0 0 1
55 54181020140 0 1 0 0 0 0 1 0 0 1 0 1 0 0 0 0 1 0 1 1 0 1
57 54181020110 0 1 0 1 0 1 1 1 0 1 1 0 0 0 0 0 0 0 1 1 0 0
69 54181020134 0 0 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 0 1 1 0 1
43 54181020238 0 0 0 0 0 1 1 1 1 1 0 0 1 0 0 0 1 0 1 1 0 0
85 54181020141 0 0 1 0 0 0 0 1 0 1 0 1 1 0 0 1 1 0 0 0 1 1
14 54181020224 1 0 0 0 0 0 1 1 0 1 1 1 1 0 1 1 1 0 1 0 1 0
19 54181020214 0 1 0 0 0 0 0 0 0 1 1 0 0 1 0 1 0 0 1 1 0 0
78 54181020111 0 1 0 0 0 0 1 1 0 1 0 0 1 0 0 0 1 0 1 0 1 1
33 54181020209 0 1 0 0 0 0 1 0 0 1 1 1 1 1 0 1 1 0 1 0 0 0
31 54181020230 0 1 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 0 0 1 0 0
63 54181020122 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0
9 54181020249 0 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 1 1 1 0 1
28 54181020236 1 0 0 0 0 0 0 1 0 1 0 0 0 0 1 1 1 0 0 1 0 0
37 54181020216 1 1 1 0 0 0 0 1 0 1 0 0 0 1 1 0 0 0 0 1 0 0
No. Code 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 Total
26 54181020221 0 0 0 1 0 1 1 0 0 0 1 1 1 0 0 0 1 45
61 54181020148 0 1 1 1 0 1 0 0 1 0 1 1 0 1 0 0 1 45
62 54181020119 0 1 1 1 0 1 0 0 0 0 0 1 0 0 0 1 1 45
15 54181020239 0 1 1 1 0 1 0 0 0 0 1 0 0 1 0 1 1 44 2
29 54181020204 1 1 1 1 0 0 0 0 1 1 1 0 0 1 0 0 1 44
16 54181020225 0 1 1 1 0 1 0 0 0 0 1 1 0 0 0 0 1 43 3
30 54181020241 0 1 0 1 0 0 1 0 1 0 1 1 0 0 0 0 1 43
71 54181020116 0 1 0 1 0 0 0 0 0 0 0 1 1 0 1 0 1 43
11 54181020237 1 1 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 41 5
12 54181020218 1 1 0 0 0 0 1 0 1 1 1 1 1 1 0 0 0 41
55 54181020140 1 1 1 1 0 0 1 0 1 0 1 0 0 0 0 1 1 41
57 54181020110 1 0 1 1 0 1 0 0 0 0 0 1 1 1 0 1 1 41
69 54181020134 1 0 0 1 0 0 1 0 0 1 0 0 0 1 1 0 0 41
43 54181020238 0 1 1 0 0 1 1 0 0 0 1 0 1 0 0 0 0 40 2
85 54181020141 0 0 1 1 0 0 1 0 0 0 0 1 0 1 1 0 1 40
14 54181020224 0 1 1 0 0 0 0 0 0 0 1 0 1 0 1 0 0 39 3
19 54181020214 0 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 1 39
78 54181020111 1 1 1 1 0 0 1 0 0 0 1 1 1 0 1 1 1 39
33 54181020209 1 0 1 0 0 0 0 0 1 0 1 1 0 0 0 0 0 38 1
31 54181020230 1 1 1 0 0 0 1 0 1 1 1 0 0 0 0 1 1 37 1
63 54181020122 1 1 1 1 0 0 0 0 1 1 1 0 0 0 0 1 1 35 1
9 54181020249 0 1 1 1 0 1 0 0 1 0 1 1 0 1 0 0 1 34 1
28 54181020236 0 1 1 1 0 1 0 0 0 0 0 0 1 0 0 1 0 31 1












































































































































































































































































































































































































Appendix C:  







































Context: Next semester all the fifth year students will have their practicum. In the 
dialogue below, two classmates are discussing their placement in primary schools. Pre-
service teachers are allowed to choose the schools they will teach in. Pimon and Saijai 
are discussing the schools where they would like to do their training. 
 
Instructions: Please complete the following dialogue by writing the adjectives in 
brackets into the correct forms of comparative adjectives and superlative adjectives. You 
can write more than one word. Press the ‘submit’ button to record your answer. 
 
Pimon: Have you thought about your practicum? Have you chosen the school 
where you would like to train? 
Saijai: I prefer to do my training at a school in a town rather than a school in a suburb 
because most schools in towns are (1) (large)                     than schools in suburbs. 
Also, schools in towns are (2) (famous)                                   than those in the suburbs. 
Pimon: I prefer teaching in a suburb because it is (3) (peaceful)                               
    than teaching in a town even though schools in suburbs are (4) (tiny) 
                    than those in towns. 
Saijai:  Don’t you think schools in suburbs are (5) (far)                             away than schools    
in towns? 
Pimon: No, I don’t think so. I think I can have a (6) (good)                          experience at a 
suburban school rather than a town school. Which school in town would you 
like to train in? 
 
Saijai: I would like to do my training at Pitaya School because it is (7) (interesting)  
 
                                                    school in the town. How about you? 
Pimon: I would like to do my practicum at Ban Don School because it is (8) (poor)  
              school in the suburb. 
Saijai: That means you will be (hardworking) (9)   student in the 
class. 
Pimon: Yes, and I will be (10) (happy)                          student in the class too, because 








Context: The dialogue below takes place on the orientation day of the practicum. All pre-
service teachers are required to see their supervising teachers to receive advice on their 
training. The following dialogue takes place between a pre-service teacher, Pimon, and 
her supervising teacher. 
 
Instructions: Please complete the following dialogue between Pimon and her supervising 
teacher by choosing the correct forms of infinitive verbs and gerunds for each blank then 
click the ‘submit’ button to submit your answer. 
 
Supervising teacher: Welcome to Ban Don Primary School. 
Tomorrow will be the first day of your practicum. How do you 
feel? 
Pimon:          I am very excited about my first class tomorrow. 
 
Supervising teacher: Why did you choose (11) as a primary teacher? 
 
Pimon: I prefer (12)   primary students to teaching junior  
 
high school students   because I am afraid of teaching at a higher 
level.  
Therefore, I decided my practicum with primary 
students 
Supervising teacher: What you are thinking may not be true. You must work hard if 
you wish (14)  with primary students. 
 
 However, if you enjoy (15)    primary students, you 
 
  
should focus on (16)  a lesson plan before (17) 
 
 





















Pimon:  I intend (18) my knowledge with the students in  
 
class as much as I can. 
Supervising teacher:   Normally, most teachers have this intention but do not forget (19) 
     
  good attitudes in students towards any subject  
 
            that you teach. This is very important. 
 
It is not enough to teach students to pass tests without 
 




In contrast, if they have good attitudes towards any subject then 
they will keep (22) that particular subject and be  
 
motivated to learn more about it outside the classroom. 
                                      This will lead to life-long learning. 


































Context: The dialogue below takes place between Pimon and her student, Pranee. Today 
is her first class and she is responsible for a Year 2 class. She is going to teach English 
grammar on the topic of possessive pronouns and possessive adjectives by using a toy as 
teaching material. 
 
Instructions: Please fill in all the blanks below with possessive adjectives and 
possessive pronouns as needed. Then click the ‘submit’ button to submit your answer. 
 
 
Example:   I have a toy. It is 
my    
toy. This toy is   
m i ne 
 
Pimon: Pranee, what would you say if I said that this toy belongs to me. Make 
sure you use a possessive pronoun for the first blank and a possessive 
adjective after that. 
Pranee: It is (23)                toy. This toy is (24) . 
Pimon: If I give this toy to Somsak. What would you say? 
Pranee:  I would say that it is (25)  toy. This toy is (26) . 
Pimon: Well done. 
Pimon: What would you say if Somsak doesn’t want the toy and gives it to Anong? 
Pranee: It is (27)  toy. This toy is (28) . 
Pimon: Good! 
  Pimon: How about if Anong gives the toy to a dog? What would you say? 
  Pranee: I would say that it is (29)  toy. 
  Pimon: If the toy belongs to you and everyone in the class then you would say that…  
  Pranee: It is (30) toy. This toy is (31) . 
  Pimon: Excellent! Next the last question. 
Pimon: If the toy belongs to students in the other class. What would you say? 
  Pranee: I would say that it is (32)  toy. This toy is (33) . 













Context: Pimon and Ratana have their practicum at a primary school. The following 
week the school will organise a ‘Book Week’ activity. They are assigned by their 
supervising teachers to arrange an exhibition board on the topic of nouns. 
 
Instructions: Please select whether the nouns below are countable nouns (using 
the letter C) or uncountable nouns (using the letters UC). When you’re finished, 
click on the ‘submit’ button at the bottom of the page and the computer will check 
your answers. 
Example:  pen







Pimon:       How many noun have we listed? 
Ratana:  There are 20 nouns altogether. There are ten countable nouns and ten 
uncountable nouns. Let’s distinguish the countable nouns from the 
uncountable nouns since all the nouns are mixed up. 
 
Pimon:  The group of nouns in my hand are: homework, star, plate, toothpaste, soap, 
tip, weekend, money, silk and song. Do you know which noun is countable 
and which noun is uncountable? 
Ratana:  I think (34) homework is , (35) star is , (36) plate is   ,  (37) 
toothpaste is    and (38) soap is  . How about suitcase, star, money, 
silk and song, do you know which noun is countable and which noun is 
uncountable? 
Pimon:       I think (39) tip should be , (40) weekend is   , (41) money is   ,   
(42) silk is    and (43) song is  . 
 
Ratana:     What nouns do you have? 
Pimon:  I have a group of nouns that are: leather, dollar, bread, helmet, butter, music, 
fan, meat, battery and coin. Can you distinguish the countable nouns from the 
uncountable nouns? 
 
Ratana:  I think (44) leather is  , (45) dollar is  , (46) bread is  , (47) 
helmet is    and (48) butter is  . Can you help me for the rest of 
nouns? 
Pimon:  Sure! I think (49) music is  , (50) fan is  , (51) meat is  , (52) 








Context: Pimon has an appointment with her friend at a restaurant near the school 
where she has her practicum but she is unfamiliar with the location. She is asking 
for directions from a local resident. 
 
Instructions: In the conversation below, Pimon asks for directions. Write the correct 
articles a, an, the or no article (/) for each blank then click the ‘submit’ button to submit 
your answer. 
Pimon: Do you know if there’s (54)                         train station around here? I’m going 
to meet (55)                      friend of mine at (56)                    Mr. Smith’s Restaurant 
near (57)                   train station. 
  
Resident: Actually, (58)                        nearest train station is in (59)                        south. Do 
you have (60)                       address of Mr. Smith’s Restaurant? 
Pimon: No, I don’t. I only have (61)                    mobile phone, but (62)                     
battery of my mobile phone is running low. What should I do? I am supposed to 
be there at (63)                   
Resident: What is (64)                    name of (65)                   restaurant where you are 
going to meet your friend? 
Pimon: I am sorry, I cannot remember. It’s (66)                    local restaurant. Oh, I have 
(67)                  name written down on (68)                   piece of paper in my bag. 
It is called ‘Smith’s Restaurant’. 
Resident: Oh, I think you’re going in (69)                    wrong direction. Smith’s Restaurant 
is in (70)                    Thai town near (71) Tavej Market on (72)                   Sakol 
 street. If you are in a hurry, you should take (73)                   taxi at (74)                   
 taxi stand over there. 















Context: Saijai has been practicing her teaching at a primary school for a few months. 
She sends an e-mail to her friend Pimon, who is practicing her teaching at another primary 
school. 
Instructions: Please complete all blanks in the e-mail below by selecting the correct 
adverbs from the drop down menu then click the ‘submit’ button to submit your answer. 
 
Hi Pimon,  
How are you? How is your practicum? (75)   I think you must have done (76) 
 
in your training. This is because you always work (77) in class. 
 
Now, I am (78)             to teach my students. I am in charge of a Year 2 class.  
 
My students are diligent. They have never come to class (79) .  
 
Time passes very (80) . The second term will begin in the next two weeks and 
 
 I will have a lot of work to do. I will (81) teach three days a week.  
 
 I (82)    work in a library once a week on Wednesday. 
 
 
 My students (83)  helpful. They help me to arrange the books in the library. 
 
 
 I (84)       after school duties on every Tuesday and Friday. 
 





































Context: Saijai and Pimon have finished their practicum. They have an appointment to 
have lunch together at Wan Tan Mee restaurant. While having lunch, they are taking turns 
to talk about their practicum experience. 
 
Instructions: Please complete all the blanks below by selecting the correct verb tenses in 
all brackets then click the ‘submit’ button to submit your answers. 
 
Saijai: 
            My most embarrassing experience (85)(happened / had happened) after I (86) 
(left / had left) the University. I had just (87)(started / had started) teaching in a primary 
school for a few weeks. One morning my alarm clock did not (88) (ring / rang), I (89) 
(forgot / had forgotten) to wind it up. That morning, I (90)(woke up / had woke up) at 
half past seven and school (91) (began / had begun) at 8. I quickly washed and dressed 
and walked to school. I didn’t go to the staff room but went straight into the classroom. 
When I (92) (arrived / had arrived) in the classroom, the students (93) (were already / 
had already been) there for twenty minutes. After two or three minutes the students 
began laughing and I did not know why. Suddenly, I (94) (looked down and understood 
/ had looked down and understood). I (95) (put on / had put on) one black shoe and one 
white shoe that morning.   
 
Pimon: I also have a remarkable experience. 
 
One night, I (96) (was sleeping / had been sleeping) for only two hours when the doorbell 
(97) (rang / was ringing). I got up to answer the door, but no one was there. After that I 
(98)(tried / had tried) to sleep for a few hours but since I couldn’t sleep, I decided to 
have breakfast. While I (99) (was making / had been working) breakfast, my roommate 
(100)(was taking / had been taking) a shower. While we (101) (ate / were eating) our 
breakfast, we (102) (heard / were hearing) a loud crash outside. We ran to the window 
and looked outside. Our friend, Ratana (103) (was driving / had been driving), she (104) 
(lost / had lost) control of her car and crashed into the garbage cans. She had a few scrapes 
and bruises and (105) (had / had gotten) a banana peel and broken eggshells on her head. 
(Egan, n.d.) 
 











































2. more famous 




7. the most interesting 
8. the poorest 
9. the most hardworking 
10. the happiest 
 
Verbs: 
11. to train 
12. teaching 
13. to start 




18. to share 
19. to encourage 
20. motivating 










































































83. are usually 









89. had forgotten 
90. work up 
91. began 
92. arrived 
93. had already been 
94. looked down and understand 
95. had put on 
96. had been sleeping 
97. rang 
98. had tried 
99. was making 
100. was taking 
101. were eating 
102. heard 
103. had been driving 
104. had lost 
105. had 
 
